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PKEFACE. 



In placing these thoughts and remarks ui>on Naval Tactics before 
those who may be interested in the sabject, I feel obliged to acknowl- 
edge a certain lack of experience, in a practical way, that mast neces- 
sarily exist in a navy where an evolutionary fleet is not kept np. 

Those nations which have always maintained large navies, and whose 
history and prestige date back to glorious pasts, have ever had great 
commanders and intelligent writers, who have made this branch of 
naval science a life-long study, both practically and theoretically. Upon 
the experience of these men, and from the writings of their naval editors, 
I have endeavored to give certain examples, deduce certain conclusions, 
and formulate certain maxims. 

Naval Tactics means more than the handling of squadrons. It means 
the whole science of the conduct of vessels, whether they act singly or 
in concert ; how to keep them together at sea ; how to operate along a 
coast ; how to conduct them through the inland waters of an enemy's 
country; how best to govern them in regard to any peculiar environ- 
ment, whether of wind, weather, or adversary ; whether to attack or to 
retreat, and, if the former, how best to employ their weapons of offense 
and defense. 

The tactical integer is at all times changing according as the mechan- 
ical arts make prominent some one point in naval science, whether it be 
artillery or torpedoes, or the construction of the vessel itself. With 
wooden walls, broadside guns, and sails, it was the great fleet of many 
vessels. To-day, with the armor-clad and its all-round Are, torpedoes, 
and ram, it is the single ship. 

Formerly the ship was a component of the fleet. To-day the fleet is 
a combination of ships. 

Our own Navy has but marked its first century, yet its past history 
is filled with examples which teach startling and important lessons to 
the tacticians of older organizations. 

During the war of 1812 a kaowledge of this branch of naval science 
enabled us to add in nearly every equal encounter the name of the 
enemy's ship to our list of prizes. 

The war of 1861 taught the lesson how to maintain the blockade of 
an enormous extent of coast, and the feasibility or riding out the heav- 
iest gales of wind, anchored in the open sea, almost anywhere on avail- 
able soundings. In this war too, was developed the tactics of the 
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CHAPtBB XII.— CONCLUSION. 

I. — L0B8 of the Grosser EnrflirBt, owing to the want of a knowledge of fleet sail- 
ing. — ^What the loss of a man-of-war might entail. — ^Necessity for a knowledge 
of fleet tactics. — Is not to be gained in the class room. — ^Admiral Bandolph's re- 
marks.— Necessity for a practical course in the maneuvering ox ships and squad- 
rons. II. — Squadron of instruction in the Bussian service. — ^Fleet drill by means 
of steam launches. — Captain Colomb's war game. III. — ''Ocean greyhounds.'' — 
Tactical changes likely to occur from great improvement in speed. — In conclusion. 



INTRODUCTION. 



I. 

- Admiral Aube, in his most excellent treatise on << La Onerre Mari- 
time et les Ports Militaires de la France," makes the following remark : 

^^The object of all navies is war. The fundamental problem which 
devolves upon us, before all others, in our researches, is, '^ What will a 
naval war bef " Curious idea! No one at present, not even the most 
distinguished seaman, can answer this question." 

It may seem strange that large navies are built up, and yet the re- 
quisite knowledge as to how ships can best be combined and employed 
together in warfare is wanting. 

Nevertheless the tactician, either by studying theory or by means 
of such experience as in time of peace can be obtained, strives to 
answer the question, ^^ How will modern ships fight at sea t " 

II. 

Kaval Tactics is one of the most important branches of knowledge 
that can engage the attention of the naval officer, since it teaches how 
to apply in a fight the different arms which constitute the power of a 
naval vessel. These lessons are as numerous and as varied as are the 
ends in view to be attained in a maritime war. 

Until actual experience in war decides otherwise the naval power of 
a country shows itself in its superior squadrons, that is to say, the re- 
nnion in number, more or less great, of war vessels of the most recent 
type. 

To have a share in the great dominion of the sea a nation must enter 
the contest with a strong fleet, ready to fight ; supplied with the most 
modem weapons, and with a well-disciplined and thoroughly intelligent 
corps of officers. It should be borne in mind that a war once begun, the 
naval power of a nation will hardly increase, since ships take so long 
to build. In fact its naval strength will steadily run down through with- 
drawal of vessels for repairs incident to service, from damage done by 
the enemy, and from inevitable losses. 

One of the maxims of war, according to Captain Harris, of the British 
Navy, is that — 

Every unit of a mercantile fleet, with the exception of its fastest steamers, is a 
national weakness in maritime war, so also is every nnfortifled town on the sea- 
board. 

11 
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Since this is the case, we can easily see how necessary an efficient, if 
not a large, navy is to a nation having a large carrying trade on the 
seas, and a proper jealoasy of her rights ; how vital it is to have the 
ships of this navy, throagh drill and by experience in squadron, ready 
at all times to prevent imposition on the part of nnscmpnlous powers 
who may choose to be aggressive. It is the part of Naval Tactics to 
teach this navy how best to serve this end. 

III. 

The modern ship is a complex engine of war. It contains, to be 
effective, a combination of all the offensive weapons that science, can 
devise. To be complete it must be supplied with the best guns, great 
power of engine and facility of turning; greatest strength of hull, in 
order that its ram may be efficient; and in it must be installed the best 
methodfor discharging automobile torpedoes. For a ship to possess only 
one or two of these weapons of offense is to ]>ut herself at a decided 
disadvantage in regard to some other vessel, otherwise less commenda- 
ble, possessed of all three. Perhaps, in order to equip ourselves with 
these weapons, we may have to buy in a foreign market, but to have 
complete ships we must have the best weapons. To use domestic 
inventions of less warlike value is to handicap ourselves in a fatally 
stupid manner. 

In regard to the knowledge reqaired for the management of these 
new vessels we can do best by quoting the words of Vice- Admiral Ran- 
dolph, B. K : 

The first step towards discovering a means to an end must be to define clearly what 
that end is, and the foUowin^ir ig submitted as the desideratum in naval tactics : 

It will be considered that the vastly increased 'cost, size, power, and capabilities of 
the modem ship of war increases also the importance of its being ably and carefully 
haildled. 

We may assume that the one supreme object of a ship of war, though not its only 
raison tPStre, *is to beat the enemy at sea. Superior seamanship, combined with 
superior gunnery, are the means. 

From the words of a French writer we can gather when and how this 
knowledge is to be applied : 

A fight between ships of similar or difterent caliber or class, an engagement be- 
tween squadrons, the pursuit of a weaker opponent, the retreat from a stronger foe, 
engagements against fortifications, puch are at a glance the operations that a fleet 
may have to perform, and upon which Naval Tactics must enlighten us, not only by 
mathematical precepts, but by general information. 

In order to combine the evolutions of ships in such a manner as to draw out of 
these engiues of war the greatest usefulness — ^that is to say, to ofiuse the greatest in- 
jury to the enemy — it is necessary to establish certain rules. These measures in- 
tended to preserve the singleness of design, always different and often numerous, 
have in themselves but one end — they constitute eroluHons, 

Evolutions are the means employed to move squadrons under ordinarj'^ circum- 
stances at sea and to take fleets into action in the most advantageous manner. They 
fiorm an important part of naval tactics, but do not constitute it entirely. Ttvo 
nations may have the general principles of tactics in common, and the means of apply. 
ing them, that is to say, the system of evolutions, different. 
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From the following, we see that Naval Tactics has to deal with a num- 
ber of recognized conditions, from which may be derived certain postu- 
^ates. These have been framed in the following language by Admiral 
Bandolph : 

Ist. The maximum power of attack requires the freest possible use by each ship of its 
ram and artillery (torpedo iucladed) without iujury to friends. 

2d. The utmost mutual 8upi>ort should be given by friends, and protection from hos- 
tile rams. 

3d. The closest order consistent with due reheard to safety to each other should be 
maintained in order to meet the preceding demand, and to avoid the danger of one 
ship being unnecessarily exposed to the fire of two or more of the enemy. 

4th. Utmost freedom to each ship of increasing or reducing speed, as well as alter- 
ing course, or hauling out of action, or for other sufficient cause, is highly desirable. 

5th. Facility of passing quickly from one enemy to another, either after partial or 
effectual collision or unavoidable separation, Is important. 

6th. Facility for the reforming of separated ships for renewed attack, or mutual 
support after the first shock of battle, is of high value. 

7th. When possible, two ships, or at least a decisive superiority of force, should be 
thrown upon one. 

dth. A reserve should, when possible, be retained to consummate and secure the 
fruits of victory. 

I cannot more fitly close this introduction than by quoting the lan- 
guage of Lieutenant Campbell, K. K, in his admirable paper on ^^ Steam 
tactics in a general action.'' 

I would urge in conclusion what an important place tactical maneuvers should take 
in our naval education. From the earliest period of his career, no officer can study 
too carefully the signal books and the system of large fleets and squadrons acting in 
nnison. 



caAPTX& I. 

DEFiyiTIONS AND EXPLANATIONS. 



I. 

In regard to the value of certain terms used in connection with this 
work so mnch diversity of opinion exists, that it will be as well to de- 
fine, as nearly as possible, the meaning intended to be conveyed. 

Strategy. — Combinations made by the commander-in-chief of a force 
acting on different points over a large area, to compel or annul certain 
movements of the enemy, or to unite or separate portions of a large sea 
force. Strategy refers not to the conduct of a battle but of a campaign, 
and orders the locality in which the fleet is to cruise and the object 
which it is to have specially in view, such as the blockade of a port, 
raising a blockade*, or simply the meeting with and engaging the enemy. 
It is the greater science, as including all those vast combinations which 
lead to the subsequent available displays of naval tactics. 

Na^€U tactics has sometimes been misused in the sense of strategy, 
whereas in fact it is a subordinate division of this science, since it re< 
fers to the execution of the detailed plans of strategical objects. It is 
the art of disposing naval forces in order of battle, and performing evo- 
lutions in the face or vicinity of tbe enemy ^ also, of performing all the 
possible evolutions with ships, sections, groups, divisions, squadrons, 
or fleets when acting together ; i. e.y in such order that they are con- 
trolled by general signal — the employment of all the offensive powers 
of a ship, artillery, rams, torpedoes, or any naval weapons. Naval 
tactics is sometimes improperly restricted to the absolute performance 
of evolutions and forming of orders. 

II. 

Formation or Order. — Any arrangement or combination of vessels, on 
a Une of bearing, or on lines of bearing, designed for cruising, for at- 
tacking, or for retreat. 

Evolutione. — ^The necessary movement or combination of movements 
by which a fleet, or lesser number of ships acting together, proceed 
from one formation to another. Evolutions in the case of a single ship 
are when she proceeds from one point to another to gain some tactical 
advantage. 

15 
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Movement or Maneuver. — Action of the whole force, or any detached 
portion of it, moving in the presence of the main body by which a 
position of advantage is songht to be gained. A component part of 
an evolution. 

Change of Course. — Bringing the ship's head in some other direction. 

Change of Direction. — Altering the compass bearing of the line of 
bearing that the formation is already on. 

Line of Bearing. — An imaginary straight line passing through the 
same point of all the ships in some formation. It is designated by its 
direction in regard to the points of the compass as, ''On a line of bear- 
ing SE. - NW." Or if the signal came from the Admiral, he would 
(l<'sigDate the line by its bearing from the flag-ship ; as, **Form on line 
oi bearing SE." 

Absolute Bearing. — The compass bearing of one ship from another; 
asy " Bearing of A from B, N W. by N." 

Relative Bearing. — The bearing of one ship from another, expressed 
in regard to the ship itself; as, ^'A bears from Btwo points abaft the 
beam." 

A ship can change her course^ which for her is a change of directionj or 
can move or maneuver in such a manner as to perform an evolution. 

A section, group j divisionj squadron, or fleet can change course, by each 
ship's head coming to some other common compass bearing ; or by a 
movement, which is a maneuver, can change direction or the bearing of 
its line of bearing^ which will produce the same or another formation on 
another line of bearing. Or when, in auj formation, this assemblage of 
vessels, either by a simultaneous^ successive, or direct movement, or by a 
conversion, or by a wheel in concentric circles, or by a combination of two 
or more of these, or by performing the same movement more than once, 
can execute evolutions, and so pass to some other formation. 

If ships bear relatively right ahead and right astern of one another, 
they are in '< line ahead.^^ If they bear right abeam of one another, they 
are in " line abreast.^ If they bear bow and quartering from each other, 
they are *' in Schelon.^ (See Plate I, Figs. 1, 2, 3, 4, 5.) These formations 
are termed simple. 

If any combination of vessels divide and form on more than one line 
of bearing, it assumes a compound or complex formation, and is then said 
to be in "Mnc ahead in two columns^ or "m double line ahead ;^ "tn 
alternate line ahead ;" *' in line ahead in groups ;" " in double line abreast;^ 
" in alternate line abreast ;" in groups in line abreast;^ "in naval square /" 
"tn double ichelon ;" or " in groups in double echelon.^ If when in double 
Echelon the angle and the ships' heads lie in the same general direc- 
tion, the fleet is in '^ chase formation;^ when the angle and the ships' 
heads are in opposite directions, it is in " retreat formation.^ (See Plates 

II & in.) 

Alternate Lines are those where the ships in one line are opposite the 
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spaces in the other. This formation is also known by the names of 
^^eheckered lines " and ^' supplementary Unes.^ 

Xaval Square is a formation of equal front and depth. The ships are 
so disposed that the distances and intervals are eqaal and the same in 
number. 

Distance is the space between ships on the same line of bearing. 

Interval is the perpendicular distance between two lines of bearing. 

III. 

THE TURNING OIBCLE. 
(See Plate IV, Pig. 1.) 

Octant-^-A turn of 4 points, Pd\ cPj cPj &c. 

Final Circle, — The path a ship ultimately takes, assumed to be the 
circumference of a circle through the points reached at the end of the 
second, third, and fourth octants, as the arc cP, d^, d*y of which G is the 
center. 

Final Diameter and Radius, — The diameter and radius of the final 
circle. 

Advance. — ^The distance traveled over at any point of the turn meas- 
ured in a line parallel to the original course. Thus/^ d^ is the advance 
at 4 points ; /* d^ the advance at 8 points, and so on. 

Transfer, — The distance traveled over at any point of the turn to the 
ri^ht or left of the prolongation of the original course, measured in a 
line at right angles to it. Thus, ^ d^ is the transfer at 12 points, and 
«* a* is the transfer at 16 points. 

XoTB. — The advance is the ordinate^ and the transfer the abscissa of 
the curve at any point. 

Tactical Diameter is the transfer at 10 points, as ^ (i*, or the distance 
between the two courses when the original course is reversed. 

Drift Anglei^ the angle included between the ke^l line of the ship and 
the tangent to the turning circle passing through the pivoting point of 
the ship. This drift angle is said to be the principal cause of the de- 
crease of spee^l in turning, and the rudder pressure ha-s little to do with 
it* Owing to the drift angle it is incorrect to assume that the ship has 
passed through a quarter, half, or whole circle when the ship's head 
has turned through 9()o, 180°, or 360^, respectively. 

Chord of so many points is the distance between the center of the 
middle line at the moment of moving the helm and it^ position when so 
many points have been turned. Thus, Pd^ is the chord of 12 points. It 
is a convenient measure of turning powers so far as space is concerned. 

Length is the length of the ship between perpendiculars. It is some- 
times used to compare the space-measures of different ships' turning 
powers. Thus, the advance is so many lengths; the transfer so many; 
the chord so many, and so on. When one ship shows a greater num- 
482 2 
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ber of lengths than another in any of these magnitudes, she has so much 
worse turning powers, so far as space is concerned. 

Time-Length is the time it takes a ship to pass over her own length. 
It is necessarily varied with the speed, but it is a useful time measure 
for comparing the turning powers of any two ships. Thus, a ship is 
said to turn 4, 8, 12, or 16 points in so many time-lengths^ and if another 
ship is shown to take more tims-lengths to make the same turn, she has 
worse maneuvering power, so far as time is concerned. 

Kick is the irregularity of the path of the ship observable when the 
helm is put down in turning. It is caused by the stem tending to 
swing out at right angles with the course when the rudder force begins 
to act. (See Plate IV, Fig. 2.) 

Heeling Angle is due chiefly to centrifugal force, and varies — 

1. Directly as the square of the speed of the ship. * 

2. Inversely with the metacentric height. 

3. Inversely with the radius of the circle. 



CHAPTEB II. 

fFAB VESSELS. 



I. 

It coined within our province to consider only the war vessel in its 
connection with naval tactics. That is to say, to meet the enemy on 
the oi)en sea we must oppose him with a fleet at least equal to his own 
in number, construction, speed, and offensive power. To protect our 
coasts we must be supplied with proper vessels, which can keep the 
sea, yet be of sufficiently light draft to enter most of our harbors. 
They must be protected in their construction against the projectiles of 
the armored fleet of the enemy, and they must possess weapons of 
offense and defense of the most commendable pattern. 

To assist these fleets we need protected vessels of large size, termed 
cruisers ; also a smaller class of the same name, corvettes, and £:un. 
vessels. These should all be of great speed, have batteries of great 
penetration, and be fitted with automobile torpedoes. They should 
be of such heavy construction and possess such facility of turning as 
to be efficient rams against unarmored vessels. 

Torpedo vessels of different sizes, armed with automobile torpedoes, 
machine guns, and possessed of great speed, are pre-eminently war 
vessels, but not of the line of battle. 

A great diversity of opinion exists as to what kind of a vessel shall 
be entitled to this place in an engagement, but we think that a list of 
standard qualifications would be something like the following, sug- 
gested by Mr. Campbell : 

Ist. Great speed and coal-carry iug power. 

2d. Armor protection ; uusmkability. 

3d. Quickness in turning. 

4th. Ability to keep the sea in all weathers. * 

5th. Capacity for stowing a large supply of provisions. 

6th. A heavy armament of guns of the greatest penetrating power. 

To these should be added a — 

7th. Installation of the automobile torpedo. 

Each ship of the line is a unit. She should therefore combine in 
herself all the elements of offense and defense. Her speed should be 
great, her turning power good, and in order to possess this quality, her 
helm should be moved by steam or by hydraulic power. She should 
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be protected by safficieut and properly-distributed armor. She should 
be built with a ram bow, and be divided into numerous water-tight 
compartments. Her battery should consist of a few heavy guns, sev- 
eral lighter ones, a number of mechanical guns, also automobile torpe- 
does. As spar and divergent torpedoes are necessary at times, she 
should be fitted for them. Among her boats should be two torpedo 
launches, handy and of high speed. They should be as unsinkable as 
possible, and be well armed with torpedoes and machine guns. 

It is not to be supposed that each line-of-battle ship will combine all 
these qualities, but the most eminent will decide her tactical value and 
will assign to her a proper place in the line. In fact we know, nowa- 
days, that a fleet of vessels of the same size, build, and battery would 
be hardly possible, but each ship will have her value either for ram, 
artillery, or torpedo. 

II. 

Probably the most formidable liue-of-battle ship is the sea-going 
armor-clad. She should combine the maximum of aggressive power 
with the maximum of resisting qualities. 

The functions of the sea-going armored fleet would be to attack in 
line of battle the enemy's fleet wherever found ; to drive it from our 
shores ; to follow it, and confine it to its own harbors ; to maintain an 
unchallenged command of the sea routes leading to our coasts ; to pro- 
tect our harbors against the enemy's fleet, and to oppose all attempts 
under cover of the enemy's fleet of the landing of troops for invasion 
at any point of the coast. 

III. 

Comparing the merits of the armor-clad with the merits of the pro- 
tected or unarmored vessel for position in the line of battle. Admiral Sir 
Geoffrey Hornby, K. 0. B., uses the following argument in favor of the 
armored vessel : 

Yoii may pat au irou-clad in auy position you please, and if she is attacked by 
three of these unarmored vessels she will make a run at one vessel or the other, at- 
tack her with her guns, and threaten her with her ram, and it must be death to that 
vessel if she touches her any way. The two other vessels, you say, will follow and 
disturb the action of the irou-clad; but it must be recollected that the iron-clad will 
always be firing at them, one gun at least, and with shells, the bursting power of 
which must necessarily, as far as we know, destroy the fighting power of the cruiser. 
If any one contemplates what the bursting of a shell filled with 37 pounds of powder 
in the center of any unarmored vessel would be, I think he will agree there would be 
no more fight left in the ship. It is no answer tq say that the ship is armed with a 
gun us heavy as the iron-clad has; the morale of the people will be destroyed, and*' 
they will be unable to continue the action against the concentrated force to which 
they are opposed. For that reason I hold that the unarmored ship cannot contend 
against the armore<l. 

To cite a contrary opinion, we give that of Sir William G. Armstrong, 
C. B., F. E. S., expressed in these words: 

Not only did we see that armor was unavailing against torpedo attack and ram- 
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ming, but we were justified in concluclin^ that every attempt to increase resistance 
to projectiles would be quickly followed by a corresponding increase in the po\^er of 
artillery. 

As to the comparative liability of an iron-clad and an uuarmored ship to be sunk 
by projectiles, there was much less difference between them than was generally sup- 
posed ; because the unannored ship, though freely penetrable, might be so constructed 
that the entrance of water by perforation would not extensively flood the sbip, unless 
it took place at a great number of critical places. Indeed, by introducing an under- 
water deck with divisional spaces, and by the partial application of cork, as in the 
Inflexible, for displacing influent water and thereby preserving stability, and also by 
a proper distribution of coal for the same purpose, an unarmored ship might be ren- 
dered almost incapable of being sunk; and it was rather surprising that so little at* 
tention bad been directed to the attainment of that object. It was not too much to 
say that for the cost of one iron-clad we could have three unarmored ships of far 
higher speed and carrying collectively three armaments, each equal to that of the 
armored vessel. 

It might be asked, which would be the better investment t If it were imagined that 
the three were matched in combat against the one, it would be perceived that, in ad- 
dition to their numerical superiority, the former would possess many advantages. 
Being smaller, they would be more difficult to hit. Being swifter, they could choose 
their positions, and be free to attack or retreat at pleasure. Being more nimble in 
turning, they would be better adapted both for ramming and for evading the ram of 
their adversary. Finally, the conditions of superior speed and agility would favor 
their use of torpedoes and submarine projectiles. 

It might, perhaps, be rash entirely to abandon armor so long as other nations con- 
tinned to use it, because nothing but the experience of an actual war would remove 
all question as to its possible utility ; but considering the indisputable value of a 
namerons fleet of swift and powerfully-armed ships, built with a view of obtaining 
the maximum amount of unarmored defense, and considering that such vessels, un- 
like armor-clads, could never grow much out of date, it did seem to be expedient that 
the chief expenditure should be upon ships of that description. Lightness should be 
the special aim in the construction of such vessels. Steel plates should be used for 
the hulls, and guns and engines should be of the least possible weight consistent with 
the necessary power. Every ton of weight saved would enable higher speed to be at- 
tained, and there was probably no quality in a fighting ship which would so much 
develop in importance as that of swiftness. 

The qnestioD, notwithstanding the opinions of these eminent men, 
may still be considjered as open. It cannot yet be said that it is decided 
whether an armor-clad, fit for the line of battle, is able to cope with a 
ram, armed with one gun of great power and caliber, and, say, four tor- 
I>edo- vessels attacking simultaneously; all these vessels being supposed 
to have greater speed than the armor-clad. Experience alone will teach 
this lesson, but the maxim can be set down that if the question of 
money is put aside, in a contest between two vessels equal in offensive 
eqaipment and tactical qualities, the one with the strongest, most in- 
vulnerable hull will be the victor. 

IV. 

Cruising will be the most efficient way to ruin the enemy's commerce. 
It is therefore necessary to build a number of special cruisers. These 
vessels must have great speed and great coal-carrying capacity. Mr. 
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J. D'A. Samnda, at a meeting of the Institution of Naval Architects, 
had the following to say in reference to this class of vessel : 

Cruisers wiU be specially adapted and properly employed in protecting and con- 
voying commerce, keeping open the seas to. enable merchantmen, to trade without 
interruption between the principal ports, lending naval assistance when needed, and 
performing many similar secondary services; and it may be freely admitted a very 
large number of them are required for such services, but they will be wholly unfitted 
to fight in line of battle and stand up against an armor-clad fleet, where endurance 
alone will determine the result of the encounter, and where the endurance of the 
iron-clad fleet may be reckoned by hours against minutes on the part of the unarm- 
ored cruisers, even if they elected to oppose the fighting fleet at all, for really, beyond 
possessing great value for guerrilla warfare, no decisive victory could be obtained or 
even hoped for against an iron-clad fleet by vessels whose safety, when hard pressed, 
would only be secured by their running aw^y. 

For a description of an efficient class of vessel' of the type under 
consideration we read that — 

Light unarmored ships, designed by Mr. George Rendel, have lately been built in 
this country for foreign powers which with a displacement of only 1,300 tons had 
attained a speed of 16 knots an hour. They carried coal for steaming 4,000 miles 
and have already actually steamed 3,500 miles without replenishing. They were 
each armed with two 10-inch new-type guns, which had nearly an all-round fire, and 
were capable of piercing 18 inches of nron armor; and with four 40-pounders on the 
broadsides. 

We will notice that Mr. Samuda does not contemplate putting cruisers 
in the line of battle, but bis opinion is not sustained by that of Vice- 
Admiral Penhoat, of the French Navy, who thinks that these vessels 
should be built so staunchly, and be so well armed, as to qualify for this 
position in action. The Admiral believes that they could serve the fleet 
better by being placed in the line than by confining their operations to 
acting together as a lookout squadron, or as a reserve to tow disabled 
vessels out of action. 

Of the smaller war vessels it will hardly be possible to enumerate all 
their duties. Corvettes must be the eyes of the armored fleet ; they 
must drive oif the cruisers of the enemy ; they must, unceasingly pur- 
sue and capture the merchant marine of the opposing nation. Where 
the lines of ocean commerce come together there must be the corvette 
to protect and to destroy. 

To be worth anything small vessels should have good speed and 
coal-carrying power. If they are without these qualities, they should 
act with the coastwise fleet, or as tenders, or as flag-ships for the torpedo 
flotillas. 

Altered merchant steamers become a class of coal and ammunition 
supply vessels, large torpedo-boat carriers, and commerce destroyers. 

V. 



Captain Xoel, R. N., in common with a good many others, does not 
believe that the gun is the most important weapon of the fleet, while 
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quite a auOiber of writers agree with Mr. Lauglitou, who is of a con- 
trary opinion, and says : 

The gun must still bo held to be. primarily the armament of ships, though sec- 
ondarily the ram must enter largely into any scheme of battle. 

All vessels, with perhaps the exception of the " Boston " class, are 
so designed that their bow-fire is stronger than their stern fire. If 
the vessels of this class turn out to be all that is promised for them, we 
will (perhaps be able to come nearer a solution of some of the vexed 
problems a« regards defense of single vessels in action. It may be, 
though, that this class of vessel has a large gun installed in a position 
of least efficiency. 

As regards the sizes of guns to be carried by vessels, whose calling 
is on the open sea, Admiral Penhoat does not believe that their artillery 
should be of large caliber^ as the weight of the projectiles to be carried 
reduces their number in a great degree. Vessels will naturally come 
together in a fight, and artillery practice will be at short range. Large 
guns will come in for bombardments where the supply of ammunition 
can be kept up. 

This question of am^nunitiou supply is a very burning one, and has 
become a prominent problem in naval strategy and bears strongly upon 
tactics. 

The weight of opinion is that the ram is the most formidable of a 
ship's offensive powers. Many authorities believe that it will be used 
as the ordinary fighting weapon, and that all methods and plans of 
attack should be based upon its Employment; others think that it will 
probably only be used like the bayonet of the infantry soldier to give 
the coup de grace. The reason for this being that it is so hard to ma- 
neuver a vessel to ram effectively where the target is animated by a 
spirit as active and as intelligent as your own. Official records of 
trials in Germany show this ; and more than one writer is of the opinion 
that there must be some accidental disadvantage to allow a vessel to be 
rammed. 

A vessel built for a ra.mpur et »imple^ to be unarmed in regard to 
battery, once so favorably looked upon by naval economists, seems to 
be losing its prestige as a fighting factor, since you pin your faith on 
one weapon. If your engines happen to break down you are at the 
mercy of the enemy. 

Vessels designed to act as rams should be very handy, and therefore 
not large. Since they are pre-eminently of the line of battle, they 
should be armored or at least well protected. 

It may be set down as a maxim that machine guns will play a prom- 
inent part in future naval combats. Every ship should have machine 
guns for the destruction of torpedo-boats close alongside. 

Musketry and mechanical gun fire from on deck and aloft will be most 
useful. Not only do the decks offer a field for destruction, but the open 
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gun-ports give entrance to the battery, into which your heavier pro- 
jectiles may fail to penetrate. 

All authorities are agreed that ships will fight at great speed; they 
will come close to one another on a charge and then separate, turn and 
charge again ; therefore, the time through which small-arm fire can 
act and be useful is very short. The crew should be trained sharp- 
shooters, being ariiied with rifles distinguished for rapidity and accuracy 
of fire rather than for length of range. Boarding will seldom or never 
be resorted to. 

In an action the smaller guns of the battery, as well as the machine- 
guns, should fire at the enemy's upper deck and lightly-protected por- 
tions. 

So much progress has been made in foreign navies with the automo- 
bile torpedo, that it is considered a perfectly reliable weapon within 400 
yards, and that any nearer approach than this of the enemy makes it 
an extremely hazardous undertaking for him. In fact, the risk is so 
very great that, in the opinion of a German writer, ramming will hardly 
be attempted against any but defenseless ships. It may be mentioned 
here that the French, in addition to the automobile torpedo, are now 
using divergent torpedoes, which are towing-torpedoes, with a short'scope 
of line. 

VI. 

It has been proposed to classify torpedo-steamers as follows : 

To a class capable of operating outside of harbors, and of keeping 
the sea in bad weather, but generally to be carried by a special vessel, 
the name of torpedo-vessels. ^ 

The next smaller size to be used in harbor defense, and which will 
not accompany the fleet, the name of torpedo boat. 

And, for the smallest class, such as are fitted to be carried by cruis- 
ing vessels, the name of torpedo-launches or torpedo-pinnaces. 

Lieutenant Campbell does not believe that line-of-battle ships should 
be fitted to carry torpedoes ; but that they should have two '' torpedo 
cuttors,'' that they can always lower and use either aggressively or for 
defense. They should be capable of good speed, and be lowered ready 
for action when up with the enemy. 

However, with all the varying phases of wind and weather on the 
open sea, it is hard to conceive how a line-of-battle ship can carry tor- 
pedo-boats large enough to be of service in an engagement. It will be 
difficult to lower them, and, if they have to be towed, it will interfere 
with the movements of the fleet, and they will at all times be liable to 
be swamped. They carry so little coal and provisions that they will 
need filling up very often, which will be difficult to do. Torpedo-boat* 
of this kind are veritable impedimenta to the fleet, especially when, hav- 
ing lowered them, the fleet is obliged to defend them in retreat. 

But, if they have these drawbacks, they should still be carried by 
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ships of the line, as their atili ty id fleets will not be the less for defending 
ships at anchor, in acting as ^' lookouts," and to fight, if necessary. 

The typical sea torpedo boat is a sea-going cruiser, able to carry its 
own crew, provisions, and coals. She should be a vessel of from 200 to 
400 tons displacement, and should have immense speed and great turn- 
ing power. There should be two to each ship of the line of battle, and 
they should cruise close to them. They should render offensive and 
defensive succor at all times, and might be used to tow out of action 
any disabled vessel. They should also k^ep an eye on the smaller tor- 
pedo-boats. 

The most modern idea is that there should be a special vessel not of 
the line of battle, which should accompany a fleet, and which should be 
fitted to carry as many as possible of the largest-sized torpedo-vessels. 
She should be able to get her boats out and lower them, or pick them 
up, in the open sea. 

The Italians have lately brought to notice a vessel of war, about 150 
feet long, displacing 600 tons, and capable of making 25 knots. She is 
protected ; almost, if not quite, unsinkable, and has excellent turning 
power, being fitted with two screws. Her weapons are the ram, two 
light guns forward, a heavy gun aft with great sweep of fire, and three 
decks of machine guns, about forty-five in all, which admit of fire in all 
necessary directions. There are two or more tubes for discharging auto- 
mobile torpedoes. She is designed as a torpedo-boat destroyer, and is 
probably intended to accompany and a<5t with the fleet. 
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OHAPTEE III. 

THE SHIP AND HER CAPTAIN, 



I. 

To command a modern vessel of war, the captain is called upon to 
post himself on points that formerly could, very properly, be left to his 
subordinates. Kow he commands more than a Bhip ; he is in supreme 
charge of a missile, which is projected by power within itself. This mis- 
sile, instead of moving in the medium of air, moves in air and water, 
both elements influencing its trajectory. It acts either as a shotj and 
rams an opponent, or like a shelly extending its destructive influence 
outside the conflnes of figure by means of guns or torpedoes. 

The commander should thoroughly understand that he must, as the 
soul of this huge machine, comprehend fully all the complex results of 
invention which science, working through the mechanical arts, has 
accomplished, enabling him to transmit his scheme of action to the pon- 
derous mass beneath him. His ship has her strong points and her weak 
ones. How to keep his mail between himself and the enemy, how, in 
case of extensive penetration, to save his ship, are points demanding 
his constant study. 

"W hat does the command of the modern ship in action require further, 
for the proper employment of the ram and torpedo? Let three eminent 
authorities speak. 

Admiral the Count de Gueydon says : 

Above all, steady nerves, an accurate eye, and a snre hand. Science cannot develop 
these qualities; practice alone can. 

Admiral Bourgois remarks : 

There is nothing like quick judgment and sangfroid. In action, captains must ex- 
pect to have their designs frustrated by smoke from funnels and guns. The ordinary 
fleet maneuvers are in no way capable of teaching a captain his duty ; this must come 
from drill against properly-constructed targets. 

Admiral Jurien de la Gravi^re has described in graphic language the 
sort of training which is necessary in oixier to prepare oflScers for the 
rapid and desperate maneuvers of a battle with the ram. He remarks 
that after the first charge ha^ taken place on both sides, the fight can 
only be renewed by the fleets turtiing and charging again. This turn- 
ing will be the cause of innumerable fatal collisions between ships of 
the saibe side, unless the captains are thoroughly dnlled. They must 
26 
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not only know tactics theoretically, but they must be perfectly certain 
of their ships, know what they ^re capable of, and, in case of breaking 
down or other accident, how to act to keep them out of the way of 
friendly vessels, and how best to present them to the enemy to offset 
their crippled condition. This experience cannot be obtained in the 
class-room or in small vessels. To be successful, the nerve of the captain 
must grow with his experience, and this condition of affairs can only be 
brought about by drilling in fleet tactics in line-ot-battle ships, where 
collision means fatal damage, or by exercising at night in close order. 
Unquestionably nerve is to be obtained only by actual experience, and 
unfortunately the use of large vessels for purposes of drill is expensive. 
If, however^ this quality is necessary^ our officers must be given the 
chance of actual practice, or they will fall behind those of other navies 
who have had it. Without preliminary exercise it is impossible to ac- 
quire that skill and precision in maneuvering which will be necessary 
for the conduct and safety of the ship or the fleet in the day of battle. 

II. 

The duty of the captain does not end with his own vessel ; each cap- 
tain, to be successful, must be thoroughly versed in naval tactics, 
which is now of more importance than ever before. 

The Signal Book must be his constant study. Plans of actions must 
therein be laid down, and their minutest details committed to memory. 
A wrong turn, a slacking of the speed in time of battle, may mean con- 
fusion, it not destruction, to the fleet, as may also the rendering of in- 
efficient support, through ignorance or inexperience, to one's neighbor. 

III. 

Captain the honorable Edmund R, Fremantle, R. N., asks the ques- 
tion: 

How mauy naval officeni care to know the number of degrees of holm that can be 
given to their ships ; the tending of the screw to turn the ship unassisted by the rud- 
der; the effect of turning the engines astern when the ship has head or stem way; 
the result of increasing or reducing speed on the circle described in turning • 
what the nature of the so-called circle is; what the reduction of speed by putting the 
helm hard over ; what heel a helm hard over may be expected to give the ship ; 
what the drift angle means ; what is the time of completing a circle at different 
speeds and its diameter f 

Yet all these things must be known and more too. When the vessel 
leaves the dockyard she develops a strategical and tactical character 
requiring perhaps unlooked-for care, study, and watchfulness on the 
part of the captain. He must know how much coal is used at the dif- 
ferent speeds and under different conditions of environment; what is' 
the most economical 'expenditure of coal for speed developed. The 
working of the helm; can it be moved from side to side as rapidly as it 
should be to obtain the best results f Iler easiness at sea; to what ex- 
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tent is she iDfluenced by it in her rolling and pitching! Are her guns 
capable of use at all times, and can concentration of fire be quickly ef- 
fected, &c.? 

It would take too much space and be unnecessary, we think, to enter 
into details concerning the internal offensive and defensive economy of 
the ship, but it all bears upon naval tactics, and demands deep thought 
on the part of the commander. 

After her speed has been established, and after the " Speed Table " 
has been filled out, comes in the determination of the ship's turning 
qualities. Experiments must be made under all circumstances called 
for in the ''Helm Table,'' in which should be all the points bearing on 
fleet evolutions. Captain iN'oel, E. N., sums up these requirements, a« 
follows: 

let. Speed at various revolntionB of the engines. 

2d. Everything in connection with the ship's tnming qualities, including backing 
with and without the helm. 

3d. Time required to hring the vessel to a state of rest by stopping and reversing 
the engines. This to be known for different speeds. 

4th. The amount of helm required to turn at a certain standard speed on a certain 
standard arc. 

Then as to the sheering of the ship (it is most important to be posted 
on this point) ; with a certain helm-angle and a certain speed, to find 
out the exact instant when to use the wheel in order to pass over a cer- 
tain spot. Then again, as regards the engines, the captain mast know 
what they are capable of doing under great stress; the amount of 
power that can be developed in going ahead or astern, and the length 
of time that it can be kept up. 

The captain should see that his subordinates likely to succeed him in 
a fight are also fully informed on all these points. 

A new element is the electric light. The best place for its installa- 
tion on board ship is a question ; where to put it so that the glare will 
least interfere with the observer. Oflftcers will have much to learn con- 
cerning the judging of distances and the recognition of objects when 
this light furnishes the means of illumination. 

After the captain has become familiar with his ship, his command 
must be associated with another vessel, and the two captains must be 
thoroughly drilled in their duties of mutual support. Upon the inter- 
dependence of vessels hangs the chances of victory. This section- 
drill should be had under all conditions of wind, weather, and speed. 
By it alone can the captain hope to take his place in the line of battle 
with any feeling of security. 

IV. 

We come now to consider the commanding oflftcer's duty in action. 
The most eminent question is, what is the proper target for the ship f 
Is it the enemy's armor or the boilers and engines or the people on 
board ? We should strive to deprive the enemy of his most important 
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war factor, and we believe this to be the crew and officers. Knowing 
the ship, we should fire into the least protected part where the men are 
congregated, concentrating, of course, as many guns as possible upon 
her. We should remember that a ship lying still la not necessarily de- 
prived of the use of all her weapons, so that disabling the machinery is 
of less value than killing the crew. The general rule to fire at the fun- 
nels is worthless, ^ot only should the captain and his officers be thor- 
oughly conversant with the construction, as regards vulnerability, of 
the enemy's vessels, but this knowledge should extend to the leading 
seamen of the ship's company. 

Another question arises: Is the ooptttre of the vessel the principal ob- 
ject of the fight ? From the opinions advanced by the leading naval 
minds we answer in the negative. Bams and torpedoes are used with 
but one view — the total destruction of the ship. If by killing the ship's 
company we reduce the enemy to a harmless state, we should, of course, 
take him as a prize; but the rule is to sink and destroy. 

In order to use fore-and-aft fire in chase or retreat, or to know at any 
time the distance of the enemy, some quick method must be used to 
measure the interval separating ships, as nowadays such great speed 
is kept up, and a table of mast-head angles is too slow and too uncertain 
a method to furnish the necessary information. Too uncertain from the 
fact that some vessels are not sparred, and if they are si)arred, the 
housing of light masts destroys the efficiency of the tables. Buckiier's 
method is probably the best, or the distance should be determined by 
some kind of telemeter. 

It may sometimes come within the experience of a captain to deter- 
mine whether or not he should refuse combat. His action will be more 
or less governed by the following considerations, especially if the ves- 
sel is a great distance from home : 

1st. Are the means at hand for repairing and for refitting safe and 
. sufficient ? 

2d. Do not the interests of our specific work demand our not running 
the risk of getting crippled, and thus hinder us from keeping the sea t 

V. 

There are two opinions, each directly opposed to the other and each 
covering the ground pretty well, bearing on the subject of the protection 
of the captain in action. 

One side is represented by the writer of an article in the German 
Naval Official Publication. His opinion seems to be based on the re- 
sults obtained lately in the German evolutionary squadron. The author 
is strongly opposed to proof-protections for the commanding officer. 
The captain iis, in his opinion, in no greater danger now than he was a 
hundred years ago; but the fighting is livelier, and the methods of con- 
ducting a battle are more varied. If the captain is hidden he cannot 
see and control his ship. With smoke obscuring the fight, with guns 



30 

above and rams and torpedoes below tbe water-line, he mast be every- 
where at the same time, otherwise in the confusion of battle he cannot 
be properl}' prepared to meet the dangers which beset him. To confine 
him at this time to a shelter is to circumscribe his view, as upon his 
sight, his actions depend and his judgment is governed. 

On the other hand, M. Disl^re in his work entitled "La Guerre 
d'Escadre et la Guerre de C6tes," takes exactly the opposite stand. 
He urges most strongly protection for the captain. It may be observed 
that Mr. Disl^re represents the opinion of the larger number of writers 
upon this subject when he says: 

The captain must be protected against small-arm and shell fire for two reasons : 
First. Becanse it is necessary to ])ut into the hands of the captain the steering of 
the ship, or at least under his direct supervision should be the person stationed to 
steer the ship. It is necessary then to have a fighting wheel on the bridge ; and, if 
so, it must be protected. 
Secondly. It is difficult to replace the commanding officer during a fight. 

There is still another reason for protecting the captain. If he falls 
during the performance of an evolution, no one, not even the officer by 
his side, can continue the train of thought and action to any profitable 
conclusion, or follow the first impulse of this instant, and upon which 
may depend the success of the fight. 
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CHAPTEE IV. 

EVOLUTIONS OF THE SHIP. 



I. 

In the last chapter we said that the following must be known of the 
ship: 

1. Speed at different number of revolutions of the engines. 

2. Turning power at different speeds. 

3. Helm angle required to turn on a certain arc at a certain speed. 
We will proceed now to discuss in detail the methods by which all 

these data may be obtained. 

To use the different arms effectively requires one of these qualities to 
be more prominent than the others; for instance, in the opinion of 
many, turning power may be looked upon as the most important for a 
ship when used as a ram or to discharge torpedoes ; whereas, for gen- 
eral work, sx>eed is the most desirable quality. 

For the use of artillery we need steadiness of platform, besides the 
evolutionary qualities under consideration. IJut this hardly comes 
within the province of tactics, belonging more properly to the naval 
architect. 

II. 

The reason that a ship in turning does not describe a circle is due to 
the fact that when the helm is put over she is moving in a straight line, 
which her momentum seeks to continue. It is only by degrees that she 
yields to the rudder, and then she is always some time behind it. The 
quicker that the helm can be put over the quicker will the vessel re- 
spond, and also more rapidly will the diameter of the turning circle 
decrease, and the time, if the helm angle can be increased up to 40^ or 
more. We must have great angular movement for rudders and their 
connections, and quick-acting power immediately available to move the 
helm. 

The radius of the turning circle for ordinarily large vessels is about 
300 yards with a working speed of 8 knots. 

Seamen generally agree that all single screw steamers turn more 
quickly to one side than to the other under similar helm angles, and it 
is important to the navkl officer to ascertain bis ship's qualities in this 
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respect. The rule is that the bow turns towards that side to which the 
descendiug blade of the screw falls. Thus a ship with a left-handed 
screw turns to port, or must be steered with port helm to keep her on 
her course. With ships of light draught it is said the contrary is the 
case. 

Prof. Osborne Reynolds states that the distance required to bring a 
screw steamer to rest from full speed ahead, by the reversal of her 
engines, is independent, or nearly so, of the power of the engines, but 
depends on the size and build of the ship, and is generally between 
four and six times the ship's length. 

I,II. 

The two subjoined tables must now be filled out by every ship which 
expects to drill with the fleet, or to take her place in the line of battle. 
The *' speed-table" takes cognizance of the speed of the ship for the 
different number of revolutions, and under different circumstances of 
wind and sea. The '' helm-table" is a record of the ship's advance and 
transfer^ also the time it takes the ship to turn through 45^, 90°, 135^, 
and 180^, under all conditions of wind and sea, and whether the turn 
is made toward or away from the wind. There must be a helm-table 
made out for each speed, say three speeds, which may be denominated 
"full," "fast," and "slow." 

The speed-table is intended for ships steaming in squadron. To use 
it, we must have one filled out for every vessel associated with us. 
Suppose the leader of a line ahead makes a certain speed with 70 rev- 
olutions with sea rough, wind abeam, with a force of 4. Some other ship, 
in order to keep her place in the formation, in other words to make the 
leader's speed, can by reference to the leader's and her own table, having 
received the leader's signal as to the number of revolutions he is making, 
see that she need, under these circumstances, make only 60 revolutions. 

So with the helm-table, every ship must have her own and her asso- 
ciates' for each speed. We are steaming in line ahead, and the signal 
is made to change direction 8 points to port, the sea being rough, the 
turn being made towards the wind, its force being 6. Turning to the 
table tor this particular speed of the ship with thef largest tactical 
diameter, and knowing that she will use 40° helm angle, we find a cer- 
tain number of yards " advance," a certain number of yards " transfer,'^ 
and a certain number of minutes for "time." Turning now to our own 
table for this same speed we see that the nearest figures under the 
same circumstances give us a helm angle of 35°. We therefore use 
this and find we keep our station and fulfill the required conditions. 



FORU OF SFEBD-TABLE. 



s 








i. 












■ 










4 










K. 


F. 


K. 


F. 


K. 


F. 


K. 


F. 


K. 


'■ 


E. 


F. 


'!•■ 


K. 


F. 


K. 


F. 




Smooth 


























1 




































































































































* 
































































































































































Vtnnaxh 








































Smooth 






































ml 


















































































































































































































































































































































































































Verrrooib 














































































J 








































1 
















































































J 








































1 

















































































t 

It 



1 


i 

i 

i 


■Utaai ijBA 1 


































































31ooinS_ 






























































- 














-qSnoH 
■qioomg 

■q»oonig 




















































































































































































■qKDWiWA " 






































■qMttoa 




































































- 












- 


1 


i 




























— -qC^ 


















































































i 


■qgnoj ijSA 
























































































































i 


■qBoOJ .tj9A 






































■qanoa 

■qiwois 


















































































■qB-o/iiBA. 




















































































-qiooo^ 










































1 


1 

T 
1 












































■qjjnoa; 










































-qjoomg 

^qfSojijBA 

•qjQOH 

•IHOOOIB 


























































































































~ 
























































































































_ Tciooms 




























































































































































M 


iiiiiiii iiiiiiii ttti 

















































[Ill 



I I I 




35 



• • • 



s a a s aaaaaaaa aaaaaaaa 



I 1 

S At 






eo Pi 



OQ 



I 



S P4 



I 



-.r— ^ 



s 

I 



I 



■V^ 



^ 



•- ' ■ ! » 



It 



It 






I •! 



i .1' 



36 

It is of tlie utmost importance that all the elements of the turning- 
circle should be known. There are many methods of finding them, but 
we will confine ourselves to those of Captain Oolomb and of Mr. White, 
R. N. 

In Captain Colomb^s experiments with the Thunderer all the ele- 
ments can be derived if the discussion is carried through a whole turn, 
or 32 points. 

Some of the qualities of the turning circle bear more on naval tactics 
than do others, for instance, the advance and transfer are of the highest 
imi>ortance, especially to a ram ; they should be known, however, for 
every ship. The determination of tactical diameter is also imperative. 

The loss of speed in turning through a whole circle may be assumed 
at three times the length of the vessel. 

A vessel with two screws, if she goes ahead on one and backs on the 
other, describes a spiral which constantly diminishes until its diameter 
becomes nothing, when its motion of translation ceases. If this vessel 
went ahead on one screw and stopped the other she would describe a 
turn of less diameter than if she went ahead on both screws and used 
her helm hard over. 

The curve, which a ship with a single screw makes in turning, has 
generally been set down as a circle, and when the helm is righted she 
is supposed to start off on a tangent to this circle. As we have before 
stated, this is not so. Although the assumption may answer for the 
ordinary purposes of fleet drill, it would prove wofuUy inaccurate in 
fighting with the ram. The question then is, what curve does the 
ship make! On this point we trust the authorities we quote will 
enlighten us. 

IV. 

Captain Colomb, B. IS.^ in discussing the turning-circles of vessels 
expresses substantially the following ideas as the result of his ex- 
perience : 

The maneuvering powers of ships comprise their powers of turning 
and of losing and gathering way. The measures of these powers are 
always twofold, time and space. 

The time and space measurements of turning powers are much more 
numerous than those of losing and gathering way; but we are not masters 
of the maneuvering power of any ship until we know both and the prin- 
ciples which govern them. 

We now take up the analysis of a single turning expenment to see 
what principles govern it. 

Plate IV, Fig. 1, shows the trace of the curve made by a vessel in turn- 
ing. The curve is drawn differently from what has been usual in the 
first part of the turn. When the trace is assumed to be that of the 
center of gravity, near the middle point of the ship, it has been usual 
to show the arc it describes at the beginning of the turn as tangential 
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to the original course. There are, however, good reasons for believing 
that the curve described is more truly represented in the figure. It is 
certain that the stem of the vessel does not describe a curve to which 
the original course is a tangent, and of this we will be given one con- 
clusive proof, if two ships are steaming in line ahead in smooth water, 
and the order is given to alter course in succession, say to starboard, the 
sternmost ship will see that the foremast of the headmost ship does not 
alter its bearing for some time after the stern has swung to port, and the 
wake of the leading ship will have a bend in it to port, which becomes 
an excellent mark for the sternmost ship to go by for putting over her 
own helm when she comes to this point. It is called the " kick." (See 
Plate lY, Fig. 2.) 

The two things which oppose a ship's turning when the helm is put 
down, the ship steaming ahead, are inertia and water-resistance. They 
are lemarkably different in effects, inasmuch as inertia, as an opposing 
element, is at its ^na^imum when motion begins, and when water-resist- 
ance is at its minimum. Then, as we go on applying the accelerating 
force of rudder-power, or other force which has a moment about the 
pivoting point of the ship, we generate angular momentum, and then 
water-resistance. When we have once started the ship, so that every 
X)oint in the middle line begins to revolve around the pivoting point, we 
get momentum of all the particles in the ship around this point. There 
are in fact moments of momentum set up by the first action of the 
rudder, which ai*e added to the moment of rudder-power and in- 
crease as the angular velocity increases. But a check to this growing 
angular velocity is developed by the increasing resistance of the water. 
Then we have tending to turn the ship round on the pivoting point mo- 
ments of momentum and moments of rudder-power, which are opposed 
by moments of water-resistance. It is evident that ultimately moments 
of momentum must be equal to moments of water-resistance, and that 
there will remain the constant force of the moments of rudder-power op- 
posed also by equal moments of water-resistance, leaving no unbal- 
anced forces, and so giving a uniform angular velocity to the middle 
fore-and-aft line of the ship, and she turns in a circle. This circle is 
spoken of as the final circle. 

By absolute experiment it has been determined that the first quad- 
rant of the circle is passed through in the quickest time, although the 
distance traversed is greater than in any subsequent quadrant. Until 
the final circle is entered upon, these three phenomena present them- 
selves for every successive quadrant, less speed, shorter paths to traverse, 
and a longer time to perform that part of the turn. 

Captain Colomb gives us a methbd for measuring the turning powers 
of the ship, which is as follows (some slight modifications have been 
made in the instruments used, others having been suggested, but the 
plan of the experiment has not been interfered with) : 

Choose a calm, still da}' in the open sea, but in view of a distant x>oint 
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of land or object safficiently conspicaous for observation. Prepare two 
casks with flags or stafEs, each flag to be of a different color. Care must 
be taken to weight the casks, so that a very few inches remain above 
water; this in order to prevent wind-drift, an element calculated to mar 
the accuracy of the experiment. 

Alidades with dumb compasses or plane-tables, and sight- vanes or 
gun-directors, are to be placed one forward and one aft on the side 
towards which the turn is to be made. These sighting instruments are 
to be put the same distance from the fore-and-aft middle line of the 
ship. The distance between them to be as great as the length of the 
ship will allow. All angles observed will be reckoned from a zero pointy 
which is right abeam. The distance between the sighting instruments 
is the base line of the triangle. The graduated ring of the standard 
compass and the alidade mounted thereon will be used for observing 
the distant point of land. Four observers are necessary; one to note 
the successive bearings of the distant point and change of direction of 
the ship's head for every 4 points, one to note the times, and one at 
each alidade to note the angles between the perpendicular to the base 
line and the bearing of the buoy about which the ship is tncning. 

All being in readiness, the two buoys are to be dropped about 1,500 
yards apart, on a bearing convenient for observing the distant object 
at each point in the turn around either of them. A hand is stationed 
to sound the engine-room gong and another hand is stationed at the 
steam whistle or steam siren, if the ship is fitted with one. The engi- 
neers are ordered to note the engine counter at each sound of the gong, 
and the man at the whistle is directed to sound it at the orders, ^' Stand- 
by ! " and '< Stop I " the gong to the engine-room being struck at the 
order " Stop ! ^ 

The ship is now put on a course nearly parallel to the line of the 
buoys and at the speed desired. (See Plate V, Pig. 1.) One buoy is 
passed in this manner, but when the second buoy comes about 4 
points on the bow, the observer, noting the time, gives the words, 
^* Stand by I " and << Stop ! " The siren sounds for each, and at the 
second, the helm is moved to the determined angle, the observer at the 
compass notes the position of the ship's head both by the compass and 
the bearing of the distant point of land, and the engineers note the 
engine counter, while the observers at the bow and stern note the bear- 
ing of the buoy. As the ship arrives at 4, 8, 12, and 16 joints change 
of course, the observer at the compass in like manner gives the words, 
" Stand-by ! " and " Stop ! " when the siren or whistle sounds and the 
time, bearings, angles, and revolutions are taken. 

When a series of observations completing the turn of 16 points is 
thus taken, the ship proceeds on a course nearly parallel to the line of 
buoys, and a turn of 16 points is made around the other buoy, either at the 
same speed and helm angle or with any desired variations of either or 
both. The experiment may, of course, be varied by stopping or revers- 
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ing one or both engines in a vessel with twin screws at any point in the 
torn ; and in all cases the exact position of the ship, when she has 
turned through 4, 8^ 12, and 16 points, respectively, can be laid down 
from the observations^ The method, Captain Colomb says, works ex- 
ceedingly well and speedily, and is remarkably accurate. 

The plan will be understood from Plate IV, Fig. 1, which represents 
an actual complete experiment. Here the ship has arrived on a straight 
course at the point P, then going 5 to 5^ knots with 35 revolutions. At 
this moment the helm is ordered 34^ a port ; the angles abh and bah are 
observed, the engine counter noted and the time taken. At # the ship 
has turned by compass and bearing 4 points. At d^ she has turned 8 
points, and so on, and at each position the observations are repeated, 
the experiment being complete when the middle point of the ship is at 
d\ The respective positions can easily be laid down to scale by a 
protractor with sufficient accuracy for practical purposes. The object 
of having two buoys is to save time and to allow the ship to recover 
herself on a straight cause before repeating the experiment. 

It will be noted that this plan of measuring the turning-circle of a 
ship is only very good where the length of the ship is great, on account 
of the shortness of the base line. 



Mr. W. H. White, naval constructor, R. N., goes very thoroughly into 
the subject which we are considering, as may be seen by reading his 
lecture delivered before the Royal United Service Institute, a report 
of a portion of which is as follows : 

It is worth notice that when a ship is moving ahead under the aseamed conditions 
in smooth water and a dead calm she is in unstable equilibrium so far as the mainte- 
nance of the straight course is concerned. That is to say, the action of a very small 
disturbing force will suiBee to deflect her from that course. Directly the helm is 
put over, and an unbalanced pressure is developed on the rudder, that pressure con- 
stitutes a disturbing force, and the vessel begins to turn. ' Her angular motion is 
gradually accelerated as the helm angle is increased, and after the helm is ** hard 
over." After reaching its maximum rate the angular motion of the vessel becomes 
uniform ; and thenceforward if the helm angle and revolutious of the engines remain 
unaltered the vessel continues to swing round through equal angles in equal times, 
her center of gravity describing a circular path, and all other points moving in con- 
centric circles. When there is powerful mechanical steering gear, capable of put- 
ting rudders of large area over to good angles in very small times, this condition of 
uniform angular motion is quickly reached, probably by the time the head of the 
ship has swung through 360^ or even a less angle from the original course. With 
manual power at the helm, it is stated on good authority that similar uniformity of 
angular motion is not obtained until the ship has completed two circuits or even 
more. The longer time occupied in putting the helm over with manual power 
accounts for this difference. 

In order to determine the motion of the ship in turning it is convenient to take the 
following : 

(1.) The original straight course, as line of reference, from which to measure the 
angles turned through by the keel line of the ship in specified times. 
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(2.) The position of the center of the ship on the straight course at the instant 
when the helm begins to move over, as an origin of oo-ordinaies, 

(3.) The path which the center of gravity describes while the ship turns, as that 
to be determined by obserratiou. This will practically agree with the middle of the 
length in most ships. 

It will be obvious that if by observation we can determine the place of the center 
of gravity at any instant with respect to the original course aud the selected origin 
of co-ordinates, the path can be constructed. Also, that if the angles through which 
the head of the ship has turned are noted at the same times as the positions of the 
center of gravity are observed, the instantaneous positions of the keel line are found, 
and the instantaneous inclinations of the keel line to the corresponding tangents to 
the path of the center of gravity can be ascertained. 

When the motion of rotation has become uniform, and the center of gravity is 
moving in a circle, the keel line of the ship makes a constant angle with the tangent 
to the circular path of the center of gravity. Plate lY, Fig. 3, illustrates this case. 
A represents the bow and B the stem of a ship. G shows the position of the center 
of gravity on the keel line AB. O is the center of the circular paths in which O, A, 
and B are moving. TQTi is the tan^nt to' the path (Q, Gi, Gj) of the center of 
gravity ; and the angle (AGT) made by the keel line with the tangent is termed by 
the French angle de d&ivCf or ** drift angle." The value of this drift angle varies oon« 
siderably in different vessels, and in the same vessel under different conditions of 
speed and helm angle. In the Thunderer, for example, with a constant helm angle, 
but with variations in the speed, the following results were obtained : 





Drift anffle. 


Diameters of 
oirales(feet). 




Bow. 


Stern. 


o 
H 


1,850 


1.410 


81 


1.256 


1,345 


H 


1,240 


1,840 


H 


1,240 


1,340 



Other cases are on record where the drift angle has been 16^ or 18^. No general 
law has yet been formulated for the magnitude of the drift angle, but it is generally 
agreed that it increases \a) with increase in speed, when helm angle and rudder area 
are constant; (5) also with increase in rudder area and helm angle, speed being con- 
staut. Ah a consequence of the drift angle, the bow and stem of the ship revolve in 
circles of different diameters, and in the above table the results for the Thunderer 
furnish an illustration of the fact. Furthermore, in any given time the head of the 
ship must have turned through an angle from the original course which exceeds the 
angle turned through by the center of gravity by a quantity equal to the drift angle. 

Turning again to Plate lY, Fig. 3, let P be the foot of a perpendicular let fall from 
the center O upon the middle line of the ship (AB). Then to an observer on board 
the ship, P will appear to be the '' pivot point '' about which Xhe angular motion of 
the ship is being performed at each instant ; for it will be seen that the keel line AB 
coincides with the tangent to the path of the point P, which is not true of any other 
point on the keel-line. In other words, at P there is no drift angle ; whereas for 
every other point in the keel line there is a drift angle, the value of which is easiiy 
determined when that for the center of gravity. G, and the radius, OG, have been de- 
termined. In the case of the Thunderer the pivot point, P, varied from 67 to 103 
feet before the center of gravity, or from about 80 to 40 feet from the stem. As the 
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speed and drift angle increased, so the pivot point moved forward. It need hardly 
be added that the point G is the true center of the motion of the ship in turnings 
although P appears to an observer on board to be the pivot on which the ship turns 
daring the time she has uniform angular velocity. 

Another circumstance requiring notice in connection with the uniform turning mo- 
tion now under consideration is the loss of speed sustained by the ship when turning, 
as compared with her speed on the straight course from which she began to turn. 
Taking several cases where this loss has been carefully measured, I find that the speed 
of advance on the circular path has only been seven-tenths or eight-tenths of the speed 
on the straight. It is often supposed that this loss of speed is chiefly due to the 
**drag" of the rudder. Any one who investigates the matter will become convinced 
that the rudder pressure has little to do with this considerable decrease in speed ; 
the real cause is to be found in the drift angle. Glancing once more at Plate lY, 
Fig. 3, it will be evident that, at each instant, while the propelling force is delivered 
albug or parallel to the keel line, the actual motion of the vessel in turning is not 
directly ahead, but sideways. In fact, the motion bears a considerable resemblance 
to the motion of a ship sailing on a wind; and there is a considerable pressure de- 
veloped on the side of the bow most distant from the center, O. This pressure not 
merely checks the speed of the ship, but exercises a considerable turning effect, assist- 
ing the pressure on the rudder. The importance of this assistance will appear more 
clearly when it is considered that owing to the rotary motion of the vessel while turn- 
ing, the flow of water at the stern is diflerent, even in screw steamers, from that which 
would take place before the angular motion became considerable. In fact, the effective 
helm angle becomes considerably reduced from the angle RBD, Plate IV, Fig. 3, 
which the rudder makes with the keel line AB, produced. So far as I am aware, we 
have no exact data for estimating the amount of this reduction ; but French experi- 
mentalists assert that it approaches to equality with the drift angle for the rudder 
axis B. If OB is joined, and BQ drawn perpendicular to it, then the effective helm 
angle, according to the French rule, should be taken as approximately equal to RBQ, 
and not to DBR, or a reduction of at least one-half fiom the angle made with the keel 
line, even in single-screw ships. Approximately the pressure on the rudder may be 
expressed as a function of the speed of the ship, and the sine of the effective angle of 
helm ; so that the loss of rudder pressure consequent upon such a reduction in the ef- ' 
fective angle as is asserted to take place will be very considerable. Apart from exact 
measures of the reduction, there can be no question as to the fact; and it is one of the 
matters upon which farther experiments might well be made in English ships. With 
the assistance of a dynamometer to register the strains on the tiller end when the 
helm is first put over, and after the turning motion has become uniform, it would be 
an easy matter to discover the variations in the effective helm angle if the revolutions 
of the engines and speed of the ship were also observed. 

In concluding these remarks on uniform angular motion, it may be well to refer to 
the keeling which accompanies turning. The forces which tend to produce heeling 
are as follows : 

1. The centrifugal force acting outwards through the center of gravity of the ship 
and tending to make her heel away from the center of the circle. 

2. The lateral component of the rudder pressure, acting' through the center of 
pressure of the rudder at some depth below the center of gravity of the ship, and 
tending to make her heel inwards towards the center of the circle. 

3. The lateral component of the fluid resistance on the outer side of the ship, which 
equals in magnitude the resultant of the centrifugal force and the rudder pressure, 
and acts through the center of lateral resistance. 

Plate V, Fig. 2, shows the distribution of these forces in the Thunderer, deter- 
mined from the turning trials made at Portland. Here again it is common to find the 
radder pressure credited with the heeling effect ; whereas it may, in most cases, be 
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neglected in comparison with the centrifugal force. A fair approximation to the 
angle of heel for a ship in turning is given by the following equation : 

where 6 = angle of heel, 

V = speed of ship in feet per second, 
R = radius of circle turned (in feet), 
m= '^metacentric height'' — height of transverse metacentric above 

center of gravity, 
d = distance of center of gravity above center of lateral resistance. 

In the Thunderer, the center of lateral resistance was found to be from .43 to .49 of 
the mean draft below the water line; probably a fair approximation for war ships 
or ordinary form would be from .45 to .5 of the mean draft. From the foregoing 
equation it will be seen that — 

The angle of heel varies (1) Directly as the square of the speed of ship ; 

(2) Inversely with the vtetacentrie height; 

(3) Inversely with the radius of the circle. 

Hence it is obvious that ships of high speed, fitted with steam-steering gear, capable 
of turning on circles of comparatively small diameter, are those in which heeling may 
be expected to be greatest. Moderate values of the metacentric height further tend 
to increase the heeling. If the speed be douhledj the angle of heel will be about 
quadrupled, if the radius of the circle turned and the metacentric height remain con- 
stant. In order to maintain a certain angle of heel under these altered conditions of 
speed, the metacentric height would also have to be quadrupled ; but such an increase 
in stiffness is clearly undesirable even if it were practicable. The following figures 
may be interesting : 
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Speed on 
straight. 



Thnnderer , 



[\ 



\ 



Tourville (French) . . . 
Yiotorieuse (French). 



KnoU. 
8.2 
9.4 

10.4 

15 

10 



Diameter 
of circle. 



Feet 
1,340 
1.2S0 
1,240 
2,030 
1,290 



Draft. 



Ft. in. 
26 8 
26 1 
26 1 



Metacentric 
height. 



Angle of 
heel. 



FMt. 

V 3. 
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1 



52 
11 



1 14 
8 80 
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It is important to notice that in taking observations of the angle of heel for a ship 
in turning, allowance must be made for the effect of the centrifugal force upon the 
indications of pendulums or clinometers. The error of indication is always in excess, 
and the correction is very easily made when the diameter of the circle and time of 
turning have been ascertained. 

In treating at some length the case of a ship turning uniformly in a circular path, 
I have endeavored to clear the ground somewhat for the discussion of the more diffi- 
cult case, which has far more practical importance, where the angular motion of the 
ship is not uniform and the path of her center of gravity is not circular. When the 
helm of a ship is put down, and she begins to turn away from a straight course, it is 
interesting to know (1) whether she will readily answer her helm; (2) what will be 
the path traversed by her center of gravity ; (3) what will be the rate of growth of 
her drift angle; (4) what will be her gradual loss of speed as compared with her 
speed on the straight course. Probably the most important pieces of information in 
relation to naval tactics will be as follows : 1. The place of the center of gravity of 
the ship when her head has swung through 90^ from her original course ; that place 
being fixed (in the manner previously described) with reference to the original course 
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«Dd the position of the center of gravity thereon at the instant the helm begins to 
move over. 2. The si>eed of the ship when she has turned through the first 90^. 
3. The time occupied in turning 90°. 4. The time and space required to reverse the 
course, turning through 180°. 

It is singular to find on inquiry how meager is the information recorded on the first 
three of these points. I can discover no case except that of the Thunderer in which 
the actual path traversed by the center of gravity of the ship has been determined 
from the instant the helm was put down to the time when the turning motion had 
become uniform. All the facts as to these trials have been published in the report of 
the Inflexible committee, and they deserve the careful study of all naval officers. I 
do not propose to reproduce them there, but to use a few of the results only for pur. 
poses of illustration. Plate IV, Fig. 4, shows the course traversed by that ship, when 
turning from a straight path on which her speed has been 10.44 knots. On analyzing 
the companion diagrams for this speed, I find the following resultfi, reckoning times 
from the instant when the helm was begun to be put over : 



1 

1 


Time. 


At end of time. 


1 


Speed of 
ship. 


An^lar 

velocityper 

secona. 


To pnt helm over 3P 

To turn Bhip's head 45° 


Secondt. 
19 

56 

89 

123 

159 

320 


Knoti. 
10.4 

9.25 


o / 

20 

1 ifl 


To turn ship'a head 90° 


8. 3 lis 


To turn ship's head 135° 


7.76 

7.5 

7.14 


1 15 
1 12 
1 6| 


To tarn ship's head 180<* 


To turn ship's head 96(P 





At 360° the turning motion had become practically uniform. The conditions here 
traced for the Thunderer are representative for all steamships when turning under 
the action of their rudders from a straight course on which they were originally mov- 
ing ahead. There will, of course, be differences in different ships as regards the times 
occupied in putting the helm down, or in passing through the various changes which 
precede the attainment of uniform angular velocity, as well as in the value of that 
velocity. But in all cases as a ship turns from her straight course she will be sub- 
jected to angular acceleration, her drift angle will gradually increase, she will heel 
more and more, and her speed will decrease. But by degrees these transitory condi- 
tions will pass away, if the helm is kept at a constant angle, and the engines at a 
nearly constant speed, and ultimately a state of uniform motion and steady heel will 
be reached such as I have previously attempted to describe. 

Purely theoretical investigation does not enable one to lay down the path of the 
•center of gravity of a ship from her straight course to the position occupied when the 
head has turned through 90°; nor are we much better off for the remaining part of 
her path until the turning becomes uniform. The greatest difficulty in framing the 
•equations of motion arises from the uncertain state of our knowledge respecting the 
resistance offered by the water to the motion of the ship in turning. Hence it be- 
comes necessary that the problem should be attacked by actual experiment, and 
careful observations made, which would enable the path traversed to be subsequently 
plotted. French writers assert that the curve traversed by a ship from the place 
where her helm is pnt over to her place when she has turned through 180°, can be 
treated without serious error as a circle touching the original course. The perpen- 
dicular distance from the place of the center of gravity when the head has turned 
throngh 180°, to the original course, is termed by the French the ^'diameter of evolu- 
tion." Captain Colomb has proposed to call it the " tactical diameter." Unfortu- 
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nately the Thunderer experiment shows that the French assumption as to the char- 
acter of the curve is only a rough approximation; and apart from those experiments 
it is obvious that for different ships the character of the curve is likely to vary. 
Among the controlling circumstances which chiefly need attention are : 

1. The area of the rudder, the maximum angle to which the helm can be put over, 
the rapidity with which it can be put hard over. 

2. The speed of the ship or that of her propeller, as well as other causes influencing 
the flow of water relatively to the rudder, and the consequent development of an un- 
balanced pressure on the rudder, which exercises a turning effect on the ship. 

3. The moment of inertia of the ship taken about a vertical axis passing through 
the center of gravity of the ship. 

4. The moment of the resistance offered by Ihe water to the lateral, rotary, and 
endwise motions of the ship. 

It would be out of place for me to give any explanation of the causes which pro- 
duce and determine the magnitude of the pressure on the rudder, since the matter is 
fully discussed in text books of naval architecture. Moreover, the ship comes into 
the hands of her commanding officer furnished with her rudder and steering gear, 
which have been tested in the constructor's trials. Experience may suggest improve- 
ments, of course ; but, as a rule, the changes made are not great, and consequently 
in the management of the ship an officer can take advantage only of variations in the 
helm angle below a certain fixed maximum, and of variations in speed or direction of 
motion. It is generally agreed that — 

1. Other things being equal, the turning effect of a rudder increases with an increase 
in the helm angle up to 40^ or 45^ with the keel line. 

2. Other things being equal, the rate of acquisition of angular velocity, or the 
rapidity with which a ship turns, increases as the time occupied in putting the helm 
hard over is diminished. 

Hereafter I shall mention a case or two illustrating the effect of putting the helm 
over more quickly upon the turning of ships ; but as illustrations of the advantages 
of large helm angles, I may quote at once a few figures from actual trials. Admiral 
Sir Cooper Key found that the Delight gunboat behaved as under, when the helm 
angle alone was varied : 



Holm angle. 



' Time of tnming Diameter of 
' fall circle. circle. 



o Min 

10 3 

20 ; 3 

30 1 2 

40 ' 2 



. See. 
52 


Feet. 
615 


18 


, 405 


57 


275 


47 


205 



Admiral Halstead, in the trials conducted with the floating battery Terror, ob- 
tained the following results : 



Mi 



m 

■•fij 
'i 



1 1'S 





Helm angle. 


Time of taming 
full circle. 


o 
10 




Min, See. 
6 19 


20 




5 28 


30 


»•••.•••••••••••.••••••••••«••.•••• 


5 1 


40 




4 42 










45 

Lieatenant Coumes, of the French Navy, gives the following resnlts for the iron- 
elad corvette yictkriease, for an initial speed of about 12^ knots : 



Helm angle. 



o 

i 21.. 
27.. 
32ft. 



Time of turning 
flill circle. 



Min. Sec. 

» 48 

6 50 

5 50 



Diameter of 
circle. 



5 
5 



20 
20 



Meiert. 
1.000 
033 
750 
572 
475 



Respecting the remaining circamstances enumerated above as affecting the turning 
motion, a very few remarks will suffice. In arranging the longitudinal distribution 
of the weights in a new ship, the naval architect cannot be governed by considera- 
tion of the effect which the moment of inertia has upon the turning qualities. But it 
is well known that if the weights are carried far away towards the ends of a ship, 
and her moment of inertia is great, she will be slow to an^ioer her helm, as compared 
with a ship of similar form and equal displacement having the weights more con- 
centrated towards the middle of the length. 

Although the true character of the path traversed by a ship in turning has been 
determined in very few cases, it is known that it is more or less spiral up to the time 
that uniform angular velocity is reached. This departure from a true circle is of the 
character indicated in Plate IV, Fig. 4, and it places the ship, when she has turned 
through 360^ and is again pointing in the original direction, somewhat to port or star- 
board of the original course, according as the ship is turning to port or starboard. The 
space occupied in turning through 180^ and reversing the course has been termed the 
tactical diameter {diamHre d^^olution) ; it considerably exceeds the diameter of the 
circular orbit in which the ship turns after her motion has become uniform, or ''final 
diameter " {diam^tre de gyration). The reason is obvious ; in the earlier part of the 
turning motion of the ship she is acquiring angular motion, that is to say, is subject 
to angular acceleration, and the curvature of her path is less pronounced than it is 
in the subsequent stages. It may be interesting to illustrate the ratio of the tactical 
and final diameters by a few figures drawn from actual trials : 



Helm 
angle. 



Thunderer (English) 



YictorieuBe (French) 



o 
31 



33 



Speed on 
straight. 



Knott. 
&2 

0.4 

10.4 

10.0 



Diameters. 



Tactical 



Feet 
1,406 

1,320 

1,320 

1.440 



Final. 



Feet 
1,840 

1,250 

1.240 

1.280 



At present the published information on the ratio of tactical to final diameters is 
very limited; it is a subject to which further experiments may weU be devoted. But 
for all practical purposes the determination of the tactical diameters is the more 
important. In the constructors' turning trials the diameter of the circle, as usually 
determined, is practically the tactical diameter, as will appear from the description 
given hereafter. With manual power and ordinary rudders the diameter of the 
circle for large ships has been found to vary between six and eight times the length 
of the ships; for small ships, wherein manual power suffices to put the helm over rap- 
idly and the speed is low, the diameter falls to three or five times the length. For 



r 



1 



•i 



4 



I 
I 



I' . - I 



"•I 



^ I 



1 ' .1 



1 • ■ 1 

f *f 

•II '« 



46 

Bwift torpedo-boats, with mannal power only at the helm and very small angles of 
helm, the diameter of the circle for fall speed has reached about twelve times the 
length, and for half speed abont foor or six times the length. With manual power 
and balanced rudders the diameter for large ships has been reduced to four or five 
times the leiigth ; and nearly equal results have t)een obtained with ordinary rud- 
ders worked by steam or hydraulic steering gear. About three times the length is the 
minimum diameter yet obtained in large ships turning under the action of their rud- 
ders. These figures apply chiefly to full-speed trials ; but it appears that differences 
of speed do not greatly affect the diameter of the circles, although they do affect the 
time of turning, so long as the time occupied in putting the helm hard over is nearly 
constant. For the same ship with the same angle of helm, and about the same time 
occupied in putting the helm over, the time occupied in turning the circle appears to 
var^ nearly inversely as the speed. The time occupied in putting the helm hard over 

i considerably affects the time of turning, and also influences the diameter of the circle. 

In the case of one of Her Msgesty's ships, where the conditions remained almost 
unchanged, except that a st>eam steering engine was fitted, and the time occupied in 
putting the helm hard over was reduced from 90 seconds to 20 seconds, the time oc- 
cupied in turning the circle was reduced from 8| minutes to a little over 7 minutes, 
and the diameter of the circle was reduced from 970 yards to 885 yards. Before steam 
steering engines became common in the Royal Navy balanced rudders furnished the 
best means of putting a large rudder area over quickly to a large angle, and the 
Bellerophon, Hercules, Monarch, and other vessels so fitted performed admirably in 
turning under steam. But now that mechanical steering appliances are available, 
ordinary rudders, hinged at their fore edge, are once more preferred, because they 
are simpler and less liable to derangement than balanced rudders, besides being more 
suitable for use in ships having sail as well as steam power. 

The determination of the tactical diameter is an important matter, but it does not 
frimish a complete or sufficient account of the space necessary for a ship to reverse 
her course ; for it gives only a measurement at right angles to the original coarse — 
which may be termed the 'transfer'' of the ship — ^and affords no measure of her 
** advance " in the direction of her original course. Taking the case of the Thun- 
derer (Plate lY, Fig. 4), it appears that, reckoning from the instant when the helm 
began to move over, the ship advanced about 1,000 feet in the direction of her 
straight course before her head had swung through 90^, and was transferred (at 
right angles to her course) about 700 feet. When her head had turned through 180^ 
and the course was reversed, the advance had been reduced to 520 feet, while the 
transfer (or tactical diameter) had increased to 1,320 feet. It is most important to 
ascertain the advance and transfer for the 90^ position ; the necessary observations 
are easily made, and I shall not occupy space with a description of any one among the 
many methods that might be used. 

I Passing from these general considerations, I will now endeavor to sketch briefly the 

I methods adopted for measuring the diameters of the circles turned by ships on their 

) constructors' trials. 

The first is that commonly used in trials of Her Majesty's ships ; it was introduced 
abont fifteen years ago by Mr. Martin, chief constructor of Pembroke dock-yard, and 
is illustrated by Plate V, Fig. 3. 

At any assigned place in the length of the ship two vertical battens, 6, 6, are fixed 
in the same transverse plane, and an observer is stationed at the position fixed by one 
of these battens. A second observer is stationed at B, at a certain longitudinal dis- 
tance. If from the first observer, and this second observer has to operate a very simple 
instrument for measuring angles, which is shown on a lai'ger scale in Plate Y, Fig. 
5. The zero line of this measuring instrument is made to coincide with, or be par- 
allel to, the middle line of the ship. When the helm begins to move over, a box, C» 
is thrown overboard from the station h, at which the fixed battens are placed. After 
— the ship has turned throagh such an angle that the line Joining the two fixed battens 
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again bears apon the box C, a signal is made to the second observer, who instantly 
notes the angle (ABC) which the line of sight to the box C makes with the zero 
line of his measuring instrnment ; let this angle be termed a. Then a simple trigo- 
nometrical ratio gives — 

Diameter of circle = I tan a, 

if the semicircle is supposed to be completed when the angle a is measured. This 
is a good practical method for smooth water and a calm. Obviously it takes no 
account of a possible drift of the box, and it assumes the omission of the ''drift 
angle " for the ship, on the supposition that the semicircle of rotation is not completed 
until the line joining CD is a diameter of the circle. As a matter of fact, owing to 
the creation of the drift angle, the head of the ship will have turned through 180^ 
before her center of gravity has traversed so large an arc in its path. The amount 
of this possible error in most large ships is not great, and for ascertaining the diame- 
ter of the circle simply the plan is a good one. It may be added that since the diam- 
eter determined is for the points in the ship at which the fixed battens are placed, by 
fixing them first at the bow and) next transposing them to the stem it would be pos- 
sible to ascertain the diameters of the respective circles for the bow and stern, and 
thence to determine the drift angle approximately. 

Lieutenant Coumes, of the French Navy, has recently published an ext-ension of the 
English method, which deserves to be widely known. It is illustrated in Plate V, 
Fig. 4. He assumes the path of the ship from the straight course to a little be- 
yond the place where she has turned through 180^ to be an arc of a circle. At the 
position C, a buoy is dropped overboard abreast the fixed battens, just as is done in 
the English plan. At the position marked D the head of the ship has swung through 
18(F and the line joining the two fixed battens bears upon the box at C. An ob- 
server stationed at B, at a known distance from the fixed battens, notes the value of 
the angle ABC (a) at that instant, and simultaneously a second box, D, is dropped 
overboard. The ship moves on to a position, £, a little beyond D, and the observer 
stationed at the fixed battens notes the angle EDC (/S)f which the two boxes, C 
and D, then subtend. These are all the observations needed. Suppose O to be the 
center of the circular path, join CO and produce it to meet the circle at F, also 
join DF. Then the angle, DFC, is equal to /5, being iu the same segment, and the 
angle, CDF, being in a semicircle, is a right angle. Hence — 

Diameter of circle = CD X cosec /?. 
Diameter of circle = 2 tan. a cosec /?. 

Further, it will be seen that the drift angle (d) equals the angle CDO, which is 
equal to DCO, and is therefore the complement of j3. 

The maximum correction produced by substituting Lieutenant Coumes's method for 
Bir. Martin's in estimating the '' tactical diameter " is expressed by the product of 
the radius into the versed sine of the angle of drift, or algebraically — 

Error = radius x versine d, 

where 6 varies between 10<^ and 2(P and versine 6 varies between .015 and .06. This 
correction is evidently of little importance in most cases. 

Another plan, which has been extensively used in estimating the diameter of the cir. 
cles turned, is to tow a patent log astern and note the distance it registers while the 
ship turns 'through 360^. This registered distance is afterwards treated as the cir- 
cumference of a circle, and the diameter is obtained by a simple calculation. Opin- 
ions are divided as to the trustworthiness of this plan. I do not pretend to be in a 
position to decide the matter, but feel confident that the chances of error must be 
greater than in the geometrical methods above described. Even with the best logs 
available towed behind a vessel moving at a varying speed and turning, there must 
be great danger that their indications will vary with differences of speed or will be 
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affected with the wake of the vessel. The French have made comparative trials of 
the geometrical method and of log-measarement, the reealt being unfavorable to the 
latter. 

Still another plan, well adapted for small vessels, is that devised by Sir Cooper 
Key and nsed in the turning trials of Her Majesty's gunboat Delight, conducted at 
Devonport in 1863. The register of a Massey's patent sounding machine was re- 
moved from the lead and attached to a long staff. At the commencement of a circle 
the register was immersed, when the circle was completed it wms immediately raised. 
The distance registered was read off, and this was treated as the circumference of the 
circle traversed. 

In the French squadrons of lti64-'66 the turning trials were conducted differently 
from any of the foregoing methods. Captain Bourgois gives the particulars in his 
pamphlet previously noticed ; it may be briefly described as follows : One ship of the 
squadron was anchored, and the vessel whose movements were to be recorded turned 
about the stationary vessel. Two observers were stationed at a known distance apart 
on board the moving vessel. At frequent and regular intervals of time these observ- 
ers noted simultaneously and recorded the angular elevation of a mast head in the 
anchored vessel. The height of this mast head above the water being known, this 
series of observations gave the distances of the anchored ship from each observer at 
each time of observation. Meanwhile observers stationed on board the anchored ves- 
sel took frequent and simultaneous observations of the angular elevations and bear- 
ings of a mast head in the ship that was turning. And further, other observers on 
board the moving ship noted at frequent intervals the angles subtended by a mast in 
the anchored ship with some fixed and distant object. These observations would have 
sufficed to determine the path traversed by the ship from the time her helm was put 
down ; but it is a remarkable fact that the important motions of the ships through 
the first 90^ of rotation were designedly neglected, and the observaCions were begun 
only when approximately uniform circular motion had been attained. On the other 
hand, it is in these records one finds attention first given to the importance of deter- 
mining the drift angle. 

The French appear to attach great importance to the determination of the tactical 
diameter corresponding to various revolutions of the screw and various helm angles 
for individual ships. I leave naval officers to say what this knowledge may be worth 
in its bearing upon the movements of the ships composing a squadron ; but it is obvi- 
ous that if the ships are of various sizes and types, combined movements under steam 
can be performed with greater uniformity if the admiral has this kind of information 
for all the ships under his command. Perhaps it may be as well to add that the plan 
which has been sometimes adopted for estimating the diameter of the circle turned 
by counting the revolutions of the engines, and thence deducing the speed, is liable 
to lead into serious error. Owing to the drift angle the speed corresponding to a 
given number of revolutions is much less when a ship is turning than it is when she 
is on a straight course. In the Thunderer, for example, a speed of 10.4 knots was ob- 
tained with 65 revolutions, whereas on the circle 59 revolutions only gave a speed of 
7.14 knots. 

In concluding these remarks on methods of recording the behavior of ships when 
turning, I may be permitted to add that in the trials with the Thunderer the method 
of procedure embraced many of the foregoing principles, and enabled a most search- 
ing check and counter-check to be put upon the observations. Any officer familiar 
with nautical observations will find no difficulty in arranging his own programme 
should he decide to accurately determine the path of his ship in turning under cer- 
tain assumed conditions. But he can only derive benefit from a study of what was 
done in the Thunderer, the report of the trials of that ship containing the moat 
thorough information yet published on this subject. 

It is impossible to discuss the '^ Turning Powers of Ships,'' even in the outline to 
which I am compelled to confine myself in the present paper, without referring to the 
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maneQTering power given to a ship by duplicate propellers ^ and more especially by twin 
screws. Twin screws are now almost universally adopted in the most powerful war 
Rbips, and their efficiency as propellers is well established. But they have the further 
advantage of enabling a vessel, by reversing one of her screws while the other drives 
her ahead, to turn in a very small circle — almost in her own length. The rate of 
tnming under these circumstances is often slow, but the power of giving rotation to 
a ship practically destitute of headway and independently of the rudder is of great 
▼alne. Twin screws are, of course, associated with rudders, and no one at all con- 
Tersant with the subject would propose to trust to twin screws alone for maneuver- 
ing purposes. They are really only valuable auxiliaries to the rudder, and in no 
sense rivals to it. 

It may be interesting to add, with regard to the turning effect of twin screws when 
working in opposite directions, that in deep-draft ships the time occupied in turning 
is usually greater than the time for turning the circle with both screws working 
ahead at full speed; whereas for shallow-draft ships the corresponding difference ip. 
time is small. For example, in the Captain, the time for circle at full speed ahead 
was 5 minutes 24 seconds ; that for circle with screws working in opposite directions, 
6 minutes 52 seconds. In the shallow-draft gunboats of rhe Medina class, on the other 
band, the full-speed turning trial gave about 3 minutes 6 seconds for the circle, and 
with screws working in opposite directions the time was only 3 minutes 13 seconds. 
It will be obvious that in the shallow-draft ships the ratio of the poment of resist- 
ance to rotation to the turning moment of the screws is much lees than the corre- 
apondipg ratio for deep-draft ships. 

Trustworthy data are much needed respecting one feature in the steerage of twin- 
acrow ships. It is well known that with one screw only at work a small angle of 
helm will keep a twin-screw ship on a straight course ; and this is a proof of the mod- 
erate tnming moment obtained with twin screws working in opposite directions. 
Bat I have searched unsuccessfully for records of exact experiments determining what 
angle of helm suffices to balance one of twin screws working alone; and I shall be 
much indebted to gentlemen who may be good enough to give me the needed infor- 
mation. The facts to be noted are very few and simple, viz : (1) the revolutions of 
the screw ; (2) the speed of the ship ; (3) the^mgle of helm required to keep the vessel 
straight. 

When I speak of the moderate tnming effect of twin screws, it will be understood 
that I have in mind the corresponding effect of even a small radder at a small angle, 
in a ship steaming at full speed ahead. The normal pressure on such a rudder will be 
considerable when compared with the thrust of a screw ; but the greatest gain for 
the nidder pressure is the leverage with which it acts. Roughly speaking, this lever- 
age is equal to the product — half length of ship X ooeine of helm angle; whereas for the 
twin screws the corresponding leverage is only about equal to the tranverse distance 
between the screw shafts, or less than one-half the extreme breadth of the ship. It 
most not be forgotten, however, that for the rudder to act most efficiently, a ship 
must have good headway ; whereas in the twin-screw ship there is a possibility of 
turning with very little motion ahead. 

The steering effect of a single screw, which has the greatest practical interest, is 
that in ships where the rudder is placed abaft the screw. It is well known that, in 
such cases, if the screw be turned ahead or astern when a vessel is at rest, the impact 
of the screw-race upon the rudder will give steerage power before the vessel has ac- 
quired sensible headway. By this means it is possible to slew a single-screw ship 
ronnd in a very limited space in calm weather, although the operation is a very 
tedious one. But there is another steering effect of a single screw independent of the 
mdder, with which sailors are familiar ; I mean the effect which produces a turning 
motion in a ship of which the helm is kept amidships while the screw revolves. The 
principal causes of this turning motion are (1) the difference of the transverse thrust 
on the blades of the screw in the upper and lower halves of their orbit ; (2) the differ- 
482 4 
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ence in the lateral preBsnres, dne to the momentam of the Btreams delivered by the 
upper and lower blades of the screw upon the stem-post and body of the ship. The 
ordinary result in ships of the royal navy is that with welUimmersed screws, the head 
of the ship turns in the same direction as the upper blades of the screws move; but 
that with screws which are near the surface, or which sweep aboTe the sur&ce, the 
contrary holds good, and the head of the ship turns in the direction in which the 
lower blades are movinfc. I am aware that there are exceptions to these rules, but 
think they generally hold good for ships moving ahead. When the screws are turning 
astern, the conditions are altered materially. 

Auxiliary rodders of many kinds have been proposed and tried. In the museum 
of naval models at the Royal Naval College, Greenwich, a good collection of these 
plans may be seen, and it shows how frequently an invention is reinvented by per- 
sons who have the same object in view, but are working in ignorance of what has 
been done by their predecessors. I have only space to allude to the most recent and 
most successful trials of auxiliary rudders made in the Comns class of the royal navy. 
These vessels have an ordinary rudder at the stern, and an auxiliary rudder fitted In 
a recess in the after part of the hull below the screw shaft. This auxiliary rudder 
has side plates Utted at some distance from the body, on the plan proposed by M. 
Joessel, of the French Navy. On trial it was found to answer fairly, keeping the ves- 
sel under control, although its effect did not compare fjBivorably with that of the 
main rudder; nor was this anticipated, since the rudder is fitted as an auxiliary only 
for use when the main rudder is disabled in action. 

The steerage of a screw steamship having engines reversed, while she has either 
headway or atemway^ supposing her to be fitted only with an ordinary rudder at the 
steru, is a subject for experimental inquiry rather than for mathematical investiga- 
tion. It is easy to see what causes are in operation tending to control the behavior 
of the vessel ; but these causes are so conflicting and variable as to make any general 
statement of little value. The following extract from the report of the committee 
appointed hy the British Association '*to investigate the effect of propellers on the 
steering of vessels," may be read with interest, as it represents the conclusions reached 
after a considerable number of experiments had been made by Prof. Osborne Reynolds 
and other members of the committee : 

*' It appears both from the experiments made by the committee, and from other evi- 
dence, that the distance required by a screw^ steamer to bring herself to rest from full 
speed by the reversal of her screw is independent, or nearly so, of the power of her 
engines, but depends upon the size and build of the ship, and generally lies between 
four and six times the ship's length. It is to be borne in mind that it is to the be- 
havior of the ship during this interval that the following remarks apply. 

'* The main point the committee have had in view has boeu to ascertain how far the 
reversing of the screw in order to stop a ship did, or did not, interfere with the action 
of the rudder during the interval of stopping ; and it is as regards this point that the 
most important light has been thrown on the question of handling ships. It is found 
an invariable rule that, during the interval in which a ship is stopping herself by the 
reversal of her screw, the rudder produces none of its usual effects to turn the ship ; 
but that under these circumstances the effect of the rudder, such as it is, is to turn the 
ship in the opposite direction from that in which she would turn if the screw were 
going ahead. The magnitude of this reverse effect of the rudder is always feeble, and 
is different for different ships, and even for the same ship under different conditions 
of lading. 

'* It also appears from the trials that, owing to the feeble influence of the rudder over 
^he ship during the interval in which she is stopping, she is then at the mercy of any 
other influences that may act upon her. Thus the wind, which always exerts an in- 
fluence to turn the stem (or forward end) of the ship into the wind, but which influ- 
ence is usually well under control of the rudder, may, when the screw is reversed^ 
become paramount, and cause the ship to turn in a direction the very opposite of that 
which is desired. Also the reversed screw will exercise an influence which increaaes 
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BB the ship's way is diminished to turn the ship to starboard or port, according as it 
is right or left handed ; this being particularly the case when the ships are in light 
draft. 

'' These several influences, the reversed effect of the rudder, the effect of the wind, 
and the action of the screw, will determine the course the ship takes during the in- 
terval of stopping. They may balance, in which case the ship will go straight on ; or 
any one of three may predominate and determine the course of the ship. The utmost 
effect of these influences when they all act in conjunction, as when the screw is right 
handed, the [helm starboarded, and the wind on the starboard side, is small as com- 
pared with the influence of the rudder as it acU when the ship is steaming ahead. In 
no instance has a ship tried by the committee been able to turn with the screw re- 
versed on a circle of less than double the radius of that on which she would turn when 
steaming ahead. So that even if those in charge could govern the direction in which 
the ship will turn while stopping, she turns but slowly, whereas in point of fact those 
in charge have little or no control over this direction, and unless they are exception- 
ally well acquainted with their ship they will be unable even to predict the direc- 
tion.'' 

There is much in these conclusions which has been well known for many years to 
men engaged in handling screw steamers ; and trials were made in the Great Britain 
to determine the effect of the screw race upon the steerage. Bat no one can look 
through the reports of the committee from which the above qaotation is made without 
feeling that their experiments are very valuable and deserving of being carefully 
studied by all officers in command of screw steamships. Differences of opinion which 
exist as to the wisdom of some of the recommendations for avoiding collisions made 
by the committee will not prevent any one interested in the subject from acknowl- 
edging the great merits of the work done by the committee, or at its request. 

Throughout this paper it has been assumed that the ship's maneuvering capabilities 
are ascertained in smooth water and in a calm or light breeze. These are the condi- 
tions most suitable for exact experiments and comparison ; but I need hardly say that 
sach trials do not represent the conditions of actual service. It would be idle to at- 
tempt any discussion of the influence which the wind and sea have upon the turning 
powers of ships, since that influence is so variable. Bat, on the other hand, it must 
be remembered that the principles previously laid down for turning in smooth water 
hold good also in a seaway ; only the effects of the rudder, of the inertia, and resist- 
ance are then supplemented by the effects of wind and sea. This branch of the sub- 
ject is, in fact, one of seamanship, and not one to be discussed by the naval architect. 

The general conclusions to which my study of the subject of this paper has led me 
may be briefly summarized as follows : 

(1.) On tbe whole, the ordinary rudder hung ut the stem of a ship has not been 
equaled for maneuvering purposes when a ship has headway, 

(2.) When associated with stcum or hydraulic steering gear the ordinary rudder 
hinged at its forward edge to the stern-post is to bo preferred to all other kinds of 
rudders. Balanced rudders are chiefly- useful, if mechanical steering gear is not avail- 
able, in large ships. 

(3.) Twin screws furnish the best combination of economical propulsion with ma- 
neuvering power which lia« yet been produced. 

(4.) The various inventions hitherto tried for rendering the trust of a single pro. 
peller available for maneuveiiug purposes involve risks and drawbacks too serious to 
t>e encountered in large ships, although the contrary may be true in small crafts. 

(5.) Bow rudders are chiefly useful to assist steerage in ships moving astern 
Balanced or *' drop " bow rudders are to be preferred for use when ships are moving 
ahead. 

(6.) It is desirable that further and careful observations should be made of the ac- 
tnal behavior of ships when turning at various speeds and with different helm angles. 
Accurate plottings of the path traversed while the head of the ship swings through 
he first 90^ from her original course are especially needed. 
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Turning experiments toith the steamship Hankow^ copied from the report of the Briiisk Ano- 
ciaii/m Committee for Inquiry into the steering of steamships^ 1877. 

The Hankow is a single-screw steamship, of 3,594.12 gross tonnage ; net, 2,331.75 
tons ; length, 389 feet ; breadth, 42 feet 1 inch ; depth, 28 feet 8 inches. 

Her propeller is fonr-bladed, right-handed, with a diameter of 20 feet, and a pitch 
firom 24 to 26 feet. The mean angle of its snrface with a vertical athwartehip plane 
would be 21^, hence the streams would be delivered on an average at an angle of 21^ 
firom the vertical fore and aft plane. 

Experiments were conducted on March 8, 1877, in lat. 8^ 50' S., long. 153^ 58' £., 
between 9.20 and 11.30 a. m., as follows : 

Sea smooth, or between 1 and 2 of Beaufort scale ; ship drawing probably 24 feet 8 
inches forward and 23 feet 8 inches afb. 

FIRST EXPERIMENT. 

Ship going ahead full speed (say 10 knots), engines were suddenly reversed, helm 
put hard aport ; immediately the engines started, time noted, and bearing of ship's 
head by standard Admiralty compass noted, and the bearing of the ship's head also 
noted at every 15 seconds, until the ship came to a dead stop. 



Time. 


Interval. 


Ship's head by 
oompaM. 


Head tnmed to— 


Port. 


Starboard. 


h. min. ttca. 
9 20 7 

9 20 22 

9 20 87 

20 52 

9 21 7 

9 21 22 

9 21 87 

9 21 62 

9 22 7 

22 22 

9 22 87 

9 22 62 

9 23 7 

9 28 22 


m. ttet. 


N.62 W. 
N.024 W. 
N.06 W. 
1T.69 W. 
N.734 W. 
N.77 W. 
N.SO W. 
N.844 W. 
lir.88 W. 
N.88 W. 
N.87 W. 
N.854W. . 
N.84 W. 
N.824 W. 
N.794 W. 
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15 
15 
15 
15 
16 
16 
15 
IS 


04 
84 
8 

44 

34 
84 

4 

84 
stationaxy. 
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14 

14 

14 
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9 23 37 15 






8 80 1 S SO 




26 


84 











Ship oame to a dead stop in 3 m. 30 sees., and turned to port 26^ in 2 m., and then 
to Btttrboard 8}^ for 1^ m. 
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SECOND EXPERIMENT. 



Ship going ahead full speed, say 10 knots. Engines suddenly reversed to full speed 
astern ; helm pnt hard astarboard, bearing on ship's head taken, and time as before. 



Time. 


Interyal. 


Ship's head by 
compass. 


Head tamed to— 


Port 


Starboard. 


9 45 80 
9 46 46 
9 46 
9 46 16 
9 46 80 
9 46 46 
9 47 
9 47 16 
9 47 80 
9 47 45 
9 48 
9 48 16 
9 48 80 
9 48 45 
9 48 68 


m. MM. 


N. 8 W. 
N.21 W. 
N.41 W. 
N.49I W. 
N.874 W. 
N. 82i W. 
N.88 W. 
N.24I W. 
N.2U W • 






16 
15 
15 
15 
16 
16 
15 
15 


2 
Stationary. 






11 

2 

6 

8 

8i 
6 

4 
4 

21 
0* 












V M,V „ . - 

15 N.28 W. 
15 "N". IS W- 






16 
16 
16 
8 


N.19 W. 




N. 5 W. 
N. 2k W. 
N. 2 W. 






'-% 


3 28 


8 28 




2 


89 





Ship came to a dead stop in 3 m. 23 sees. Her head payed off to port 2° daring the 
first 15 sees., and afterwards tamed to starboard 39^ before coming to rest. 



THIRD EXPERIMENT. 



Ship going fall speed ahead, say 10 knots, the engines snddenly reversed to ftdl speed 
astern the helm pat amidships, the bearing of ship's head noted by azimath compass 
as before. Sea, wind, and weather as before. 



Time. 


Interval. 


Ship's head by 
compass. 


Head tnmed to— 


Port. 


starboard. 


h, min, «#M. 
10 84 16 

• 

10 88 81 


m. MM. 


K.29IE. 
N.29 E. 
K.29iE. 
K.80|E. 
K.82 B. 
N.86 E. 
N.89 E. 
N.44 E. 
K.46i^B. 
N.48 B. 
N.50iB. 
N.5UB. 
N.52 B. 
N.53iB. 
K.64 E. 
N.64iE. 
N.66 E. 
N.66 B. 


- 




15 
16 
15 
16 
15 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


Oft 




Oft 

1 

1ft 

4 

8 
6 

3ft 
1ft 

2ft 

1 

Oft 

1ft 
Oft 
Oft 
Oft 

1 
























• ••••••••■ «A* 






4 16 


4 16 




0* 


27 





Ship came to absolate rest in 4 m. 15 sees. ; her head tamed to port 0^^, and then 
27^ to starboard, before coining to rest. 



FOURTH KXPERIHENT. 

lis caw sbip waa gniiig full speeJ aatera, say about 9 knots, when the engioM 
nddeiily reverseil to full xpeed ahead; helm put hard to port; time ftud Azimuth 
'a head Di>I«d as before. Sea, wiud, and weather as before. 



TlD1«. 




Sh<p'>h«idby 


H«^tanutd to- 


1 


Port. 


Starboard. 


11 > ■ u' 


m.««^ 


8.KiX, 












15 at; E. 

15 8.STt £. 


1 










's 

IS 

u 


amis. 
&53t r 


1 






11 » W 








3 





























o«me to dead stop in 3 m. 45 aecs., aod her head tamed 2° to port in the flnt 
I., and l{>i° to starboard in the next 2 minntea. 

PirXH EXPERIMENT 

[ing the circle from rest; hard to port; foil speed ahead. Wind and lea aa be 

• started at fbll speed trom absolate rest, with the helm hard aport, and at the 
t of starting an empty floor barrel was dropped fivm the stem, to mark the 
itarted from. 



x... 


lulBml. 


Sbip'ahudbT 


Am turned, 


h. mln. 


•r«. 


m. «M. 
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1 30 


N. S4 W 




H 
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a so 
a so 

BO 

w 


N. 40 W 
N. 38 W 

I'Z 

N. 5 W 




10 

10 






so 


N. fl K. 


11 






so 


N. 10 B. 








so 


N. 30 B. 


11 






«o 


N. ma 


iSi 






so 


K. 68 B. 


M» 






30 


S. 74 E. 








so 


N. » B. 


IS 






so 


S. TS B. 


W 
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Time. 


IntorraL 


Ship's bead by 
com pass. 


Arc tamed. 


h. min. 


ieet. 


m. 


teet. 













80 


S. 61 E. 


14 









30 


S. 46iB. 


144 









80 


& 33 S. 


184 









30 


S. 20 E. 


18 









30 


S. 7iE. 


124 









80 


& 44 W. 


12 









30 


a 16iW. 


12 









80 


S. 30 W. 


134 









80 


8. 461 W. 


154 









30 


S. 61 W. 


154 









30 


S. TSJTV. 


174 


8 40 
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30 


N. 84 W. 


174' 


8 41 


24 





80 


N. 67 W. 


17 


8 41 


40 





16 


N. 57 W. 


10 


18 


46 


18 


46 




Mean anjcolar 
velocity, 27' 
per second. 





Ship came oat«ide barrel aboat 150 feet, when it was abreast taffrail, i. «., it was oa 
onr starboard side at conclasion. 

VI. 

Among the methods suggested to find the qualities of the turning 
circle is one by Lieut. A. B. WyckoflF, U. S. N., for determining the 
^rift angle and final diameter, which is as follows : 

Have two cross-battens erected on the topgallant forecastle, and two observers — 
one at the cross-battens and the other at the after end of base-line on the poop-deck. 
At instant of patting helm over drop a buoy abreast cross- battens and note the time. 
(See Plate Y, Fig. 6.) When the vessel has tnrned through 90° drop a second buoy 
abreast cross-battens, and take the angles a and b sabtended by the first buoy and 
the opposite end of the base-line. Note the time when the second buoy comes abeam 
(position 3) by the cross-battens, take angle z^ snbtended by the second buoy and the 
forward end of base-line. Note time when ship has turned through 32 points. 



PF = 



I = length of base line P^ B 
I sin h 
sin n 
pi P« = i tang 9 

T P» = P P» cos a 

pi ps 
T T* = „ -f T ?• 



Tang = 



R = 



2 
psHi 

R 
pip« 



=: drift angle 



half final diameter. 



VII. 

In regard to the evolutionary powers of a vessel fitted with a steer- 
ing propeller we propose to look a little into a type of vessel possessed 



56 



by onr Xavy — we mean the Alarm. Without discussing her con- 
struction or enginingy we will merely say that she has much to recom- 
mend her tactically: for instance, her great facility of turning; but 
this quality, with any sort of steering propeller, must be at the expense 
of speed. The action of the screw can be referred to any radius of a 
circle, and therefore the vessel can be pushed or pulled in any direction. 
Her motion indeed may he compared to a man standing between the 
handles of a wheelbarrow, since her pivoting point is in the bow. 
She will be comparatively safe from ramming in a single combat, since 
she can keep her bow constantly on the enemy. She wiU be able to 
ram an antagonist of greater speed, if he be fitted with a single screw, 
as she can make the chord of the segment of a circle in turning, where 
her adversary must run on the circumference. On a straight course, 
however, a vessel of less speed can overtake the ''Alarm, from the 
fEtct that her speed is reduced by the eagerness with which she answers 
her propeller, and the consequent reduction in the length of her for- 
ward moment due to the screw not always acting in the direction of 
her keel. 



CHAFTBB V. 



THE SHIP IN ACTION ON THE OPEN SEA. 



I. 

Most authorities agree that during au action the highest speed should 
be maintained by the ship ; that speed is of even greater moment to a 
ram than handiness or turning power, and that a powerful stern fire is 
at least as important as a powerful bow fire. 

It is a fundamental principle of warfare that in single combat a fast 
ship need never be rammed by a slower one ; indeed, if the turning 
IK>wers are equal, the faster ship can alwayg ram the slower one; and, 
also, the enemy should always, if possible, be put in a position to lee- 
ward of the attacking ship, so that the smoke from the guns and funnels 
combined will blind him. It follows as a postulate that should a vessel 
unfortunately be placed in this position, befogged with smoke, she should 
stop firing, so as not to add to her difficulties. It may be observed, 
however, that some of the best tacticians do not see in this leewardly 
position all the disadvantages charged against it. 

Lieut. 6. B. Bethell, B. N., says, in regard to the speed to be main- 
tained in action, that unquestionably vessels should be capable of the 
very highest speed. There are cases, though, where slow speed will be 
used ; as, for instance, two vessels running side by side, each would nat- 
urally tend to slow and turn toward her adversary, as neither could 
advisedly permit the other to enter her wake close astern. 

II. 



The increase in speed of ships, and the rapidity with which they will 
move in future fights, obliges us to look to every means of increase in 
the quickness of fire, so that we may hit the enemy as many times as 
possible in a given time. Actually, a 27-centimeter gun can fire once in 
three minutes under favorable circumstances, but in battle it will only 
be fired probably once in four minutes. The limited amount of ammu- 
nition that can now be carried raises the question whether very quick 
fire will be resorted to and maintained. A sea-fight will probably last 
such a short time and be so decisive that we think there should be no 
limit to this rapidity. During a bombardment the Vessels of a squadron 
will have to be supplied by a regular ammunition supply-service firom 
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ammanitioii ressels. Some ressete have guns of gach size that only 
fifty loandB can be carried for each* A German aathority believes that 
ships of this kind are not fitted for the line of battle, and it may be added, 
that the majority of professional writers agree with him on this point. 
The precision of fire is of no less importance than the rapidity, the ne- 
cessity of seizing the instant, generally very shorty when yon can get 
yonr enemy in a position to strike him hard and with certainty mnst 
not be lost, as projectiles are provided too few in nnmber and are too 
costly to be thrown away. 

The probabilities in favor of striking the side of an ordinary armor- 
clad of the first-class with a large calibered gon are about d5 in 100 for 
2,200 yards; 40 in 100 for 4,400 yards, and 15 in 100 for 6,500 yards, 
supposing the pointing to be perfect and the only marring element to 
be the motion of the ship. 

Captain Bivet, of the French Navy, says that the precision of fire de- 
pends npon the following : 

1. Relative movements of the two ships. 

2. The smoke firom the gnns and funnels of yonr own and the enemy's 
ships. 

3. The pitching and rolling of the ship firing. 

4. The niioertainty of the intervening distance. 

5. The action of the wind. 

6. Tbe state of the nerves of the firer, from his knowing that the in- 
stant he discharges his battery the enemy will do the same. 

The methods in use to measore distances are very imperfect, and the 
variations of distances are very rapid, owing to the high speed of the 
combatants. Boiling exercises its worst inflnence on covered-in gnns. 
It is recommended, in effect, as a general rale, not to fire a gnn when 
the ship is half way on a roll. Now, it may happen that the battery 
may be concentrated beforehand on a iK>int on a certain bearing, and 
with a certain elevation, and when the enemy is at this spot the broad- 
side sboald be fired ; bat if at this instant the ship was at sach a part 
of her roll as to change the elevation the whole effect of the broadside 
woald be lost. 

According to Captain Rivet the nse of artillery in a naval fight can 
be reduced to the following rales: 

1. The fire of pieces from uncovered decks, or guns in barbette, should 
be independent. Guns on covered decks should be fired by broadside 
and concentrated fire used. 

2. Barbette fire of the lighter guns should be directed by preference 
at the decks, and at the non-protected parts of the ship. The battery 
and heavy guns should be directed at the water line. 

3. If the sea is heavy and the vessels are rolling deeply, the firing- 
officer should carefully watch the motion when tbe enemy is on the brink 
of arriving at the folsus of concentration. 
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4. As 600D as the gnn is laid the crew should cover. As soon as the 
gun is fired it should be loaded, laid, and the crew should cover. 

5. If the broadside battery has great power of penetration it is best 
to fire each gun in succession. If the wind is ahead, commence aft. If 
the wind is aft, commence forward. Keep, if possible, between the sun 
and your adversary. 

6. Guns should only be used when there is a probability of their pro- 
ducing a serious effect on the enemy. 

7. Machine guns and small-arms on deck and aloft should fire on 
those parts of the enemy where it is suspected the captain and controll- 
ing officers are located, at semaphore stations on the deck, and at the 
points where the electric lights are installed. 

Besides heavy artillery, ships are furnished with lighter guns that at 
most weigh four tons. In a fight the larger of the lighter guns will 
aim at the non-protected parts of the ship and the screw. The smaller 
of the lighter guns and the machine guns will keep up a shower of pro- 
jectiles, when near the enemy, on her decks ; or, if there is an attack 
from the enemy's torpedo boats, these guns should drive them ofL Ma- 
chine guns and small-arms should be used from aloft. As a quantity 
of small-arm ammunition will be used, there must be a regular force of 
supply-men, who shall serve ammunition to the machine guns and 
small-arm men from the small-arm magazine. 

It may be suggested that the expanding quality of seed when wet 
might be taken advantage of to stop shot-holes. A long canvas cylin- 
drical bag might be made and used like a jackass, partially filled with 
seed or grain. Until the seed has swelled a safety mat must be kept 
over the aperture. It may here be mentioned that all vessels, at all 
times, should keep one or more small hogging lines rove. 

III. 

The ram is the most formidable of all the weapons of the ship, and 
its use reiiuires severe and prolonged practical study. The time has 
come when a commandiDg officer must be as dexterous in the handling 
of his ship as is a fencing-master in the use of his foil. 

Lord !N^elson said that there was only five minutes difference in time 
between victory and defeat. Captain Rivet says with fast ships, such 
as are used nowadays, for ^< five minutes " read " five seconds.'' 

A great variety of opinion exists on the question whether vessels will 
ram each other head on. Many good commanding officers say that they 
would not hesitate to meet their antagonists in this way; in fact their 
decision is supported by the latest writers. As far back as ten years, 
Captain Noel said : 

If an enemy is observed to be approaching from ahead it seems to me that the only 
chance of frustrating his attack is to keep your bow exactly on his, and so meet him. 

There are, however, many others who say that such an action could 
only result in mutual disaster, and that it should never be resorted to. 
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In ramming, mechanical handling of the mdder, either by steam or 
hydraalic power, is an absolute necessity. The engines should be 
stopped before actual contact is made, and therefore the ship shoald be 
fitted with engines, boilers, and pipe connections properly stayed and 
arranged to ram an enemy, or to withstand a ramming, withont giving 
way. 

If your ship is a ram, and you are chasing an enemy, and you have 
superior speed, do not keep in his wake, as you might run on top of a tor- 
pedo which he has thrown overboard. Keep a little on his quarter, and 
as you draw well up on his broadside sheer in to him as normally as 
you can, trying to destroy his screw and rudder. This is a good maxim. 
(See Plate VI, Fig. 1.) 

Since an engagement between two vessels is very likely to degenerate 
into an artillery duel, each moving in the same direction around the 
cironmference of a common circle, each vessel should look out for tor- 
pedoes dropped in the wake by the other. 

If two ships intend to ram, and collide broadside to broadside at C (see 
Plate YI, Fig. 2), and the A puts his helm hard aport and B his hard 
astarboard, the ships will meet again at G* and again at O. If, how- 
ever, B's turning circle is smaller than A's in diameter, at C, B will be 
inside of A's circle and safe from ramming at G'^ If the two vessels 
put their helms each the same way when they collide, they will each 
describe a circle and meet again at 0. 

If the two vessels are steering around the same circle the &8ter ves- 
sel may ram the slower in the stern. (See Plate YI, Fig. 3.) Or if one 
vessel has greater facility of maneuvering, as, for instance, a smaller 
turning circle, she can ram the other on the quarter by steering a course 
within the other's circle. (See Plate VI, Fig. 4.) 

When one vessel is attacked by two she should never enter upon 
circling, as one of the vessels could enter the lists with her and the 
other could stand aloof and ram when an opportunity offered. 

IV. 

Automobile torpedoes can be installed so as to sweep from right 
ahead to right astern, according as they are put in the bow, broadside, or 
stern. A broadside installation, however, alone permits of any horizon- 
tal train. At present, in the French service, the torpedo is discharged 
above water. If they are discharged ahead, the pitching of the ship 
disturbs the depth of immersion for some time in their flight. 

Discharged from the side in even a moderately heavy sea, if the bow 
of the torpedo strikes a wave, the torpedo will probably be altered in its 
flight laterally. Discharged from the stem, the torpedo is acted upon 
by the water stirred up by the screw. It is believed that an installa- 
tion right ahead is the best for torpedoes, as it takes up less of the at- 
tention of the captain in using them. The captain already has too.mach 
^to look out for in battle. 
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In dischargin^ic automobile torpedoes from the bow, we will consider 
the tube as being fixed in a fore-and aft line. LauDchiug in this direc- 
tion can be oousidered as exteoding the ram of the vessel some hundred 
yards, as the torpedo during its flight can be counted ux>on to go in the 
direction of the ship's head. There are no doubt times during an en- 
gagement when a torpedo can be fired from this position with great suc- 
cess. It has this drawback, however, in a stern chase a slight error in 
the pointing of the head of the ship will make the torpedo miss the ob. 
ject fired at. Added to this there is the possibility of running over 
your own torpedo. This latter danger can of course be avoided by 
having the torpedo sink at the end of its flight. 

The best way to show the relation that should exist between the 
attempt to use the torpedo and how to avoid it, is by tracing the move- 
ments of the two ships. The question will be considered in three cate- 
gories. 

1. The course of A crosses the course of B, who for some reason does 
not change it, but continues on. 

2. The courses of the two ships are parallel and opposite. The attack 
is made by a rapid sheer of one of the ships towards the other. 

3. The enemy strives to avoid the attack by turning with his helm 
hard over. 

First Case. When the two paths cross. (See Plate VI, Fig. 6.)— A 
has the greatest speed and intends to attack. If A is at J. and B at B, 
A should ram B at A' (B then being at £'). Since the torpedo is in the 
fore-and-aft line of the ship, A would have to turn towards B to discharge 
it. This A could not do and be certain to ram B at B\ The torpedo then 
could not be used except just before contact. It may be well to state 
here how A should steer with reference to B in order to ram him. A 
knowing both ship's speeds, should keep a bearing on B.'s stern and not 
change it. If A's speed is half again as great as B's, he should keep B 
four points on his bow ; but as it is likely to be only one-tenth more, 
he should then keep B about a point or a point and a half forward of 
his (A's) beam. (See Plate VI, Fig. 5.) 

Suppose, however, that A wishes to torpedo B. Since his torpedo 
travels ata speed of 20 knots, and is available within 350 yards, he can, 
when at a determinate point. A' (see Plate VII, Fig. 1), swing through 
fbe calculated angle and discharge his torpedo; then he could swing 
back again and head for the point where he knows that he can ram B, 
or if he fails in reaching B can pass under his stem and give him a 
broadside. In the figure, A at A gets a line of bearing AB on B at JB 
At A* A swings through the proper arc and discharges his torpedo, B 
being at JS^ the torpedo and B should meet at w. B, if he escapes the 
torpedo, might be rammed by A at B*\ A being then at A*'. If, how- 
ever, B has arrived at B'"^ A cannot ram him, but must pass under 
B's stem. 
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Seoond Case. Courses parallel and opposite. — A and B are passing 
on parallel courses 350 yards apart. (See Plate VII, Fig. 2.) A, wishing 
to ram B, puts his helm hard a starboard and sheers to port. He will 
ram B at Xj but A cannot use his torpedo. B at B'y however, bears slightly 
to port and can use his torpedo on A, who will be at A'j bitting A at y. 

Thibd Case. Two vessels maneuver each to ram the other. — ^A, having 
greater speed than B, could get within B's turning circle, and so have 
him at a disadvantage. (See Plate VII, Fig. 3.) A could use his torpedo 
at A'y B being at B'j which would strike B at x. A can continue on 
and ram B at B" or can pass astern of B, and give him a broadside. 
This case is an illustration of the maxim that, all else being equal, the 
advantage remains with the ship having the greatest speed. 

In case the torpedo is installed astern the best time to use it is when 
the vessel, having missed ramming yon, passes under your stem. Or 
should two vessels be passing on opposite courses, B turns aoross A's 
stern. A would stop and ftre his torpedo with his head x>ointing in 
such a direction that it will reach B at B'. (See Plate YIII, Fig. 1.) 
Then shifting his helm in the same direction as B, he starts ahead at 
full speed and continues his circle. There is really no good reason why 
he should continue to turn beyond a, unless he has greater speed than 
B, as when he is at a B is at b, and any further turn brings A within 
B's turning circle and puts him at a disadvantage as regards B. 

Should the torpedo be installed in the side, the instant of discharge 
will depend upon the speed of the two ships. It is of great importance to 
discharge your torpedo so as to strike your adversary before he can fire 
his concentrated broadside. The exact place of installation is really of 
great moment, especially for distances close aboard. Probably the best 
in broadside is as far aft as possible, as the great point is to have a tor- 
pedo ready to prevent the enemy ramming you, which he will try to do 
on the quarter. The discharging tube should admit of a train three 
points forward of the been. 

As an example of when the broadside installation is of grciitest use, we 
suppose two vessels to steer courses that intersect, the slower one cau 
use his torpedoes on the faster at any time that the ships are within 
350 yards of each other. In this case, also, the best point of installa- 
tion would be as far aft as possible, as the slower vessel could always 
turn from the faster vessel and have him in range as regards his tor- 
pedo. (See Plate VII, Fig. 4.) 

V. 

Single combat. — The broadside fire is no longer the principal and 
only power of attack j still a fight will be opened by artillery, althong^h 
the ultimate design will unquestionably be to ram. The whole point 
to strive for will be a commanding position — a position of advantage — 
using the guns to overcome the enemy, or torpedo if possible, and the 

m to give the coup de grdce. 
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We will suppose two rams identical in qualifications are pitted against 
one another. There will be some evolutionary sparring, a feeling of 
one another, and then an arrival at one of the following positions referred 
to shortly. 

Admiiul Eandolph, from whose work on Naval Tactics the following 
cases are taken, does not believe that rams will meet each other head 
on. He thinks that they will pass in opposite directions close aboard, 
exchanging broadsides. (See Plate YIII, Fig. 2.) 

As they pass, A might turn with the utmost rapidity with his helm 
hard aport across B's stern. If B at the same instant puts his helm 
hard a-starboard, A at Az would have the power of passing ahead of 
B, who would then be at B^. A might then atop inside of B's circle ; or, 
if B continued to circle, A might ram B at x. 

All else being equal, the one which uses her helm quickest would get 
to a safety point inside the other's turning circle. If B, however, after 
passing astern of A at A3 {B2) were to slow also, and they were to be in the 
position shown in Plate VIII, Fig. 3, then each could be said to be inside 
the circle of the other, and the one which can by means of fore-and-aft 
sails, drags, or sternway get its head pointed fair at its opponent, ha« 
the position of advantage and can ram. It follows then as a maxim 
that the ship which first passes into the circle of the other has the 
advantage. 

Having examined the engagement from a ramming stand-point, we 
will now consider it from an artillery view. 

Broadsides have been fired when the vessels were abreast one another 
on opposite parallel courses. At A2, A fires his other broadside, B 
being at Bzj the ships being at close quarters. Instead of crossing B's 
bows, A might be able to go astern of B. He might or might not be 
able to give B a broadside, as that would depend upon whether he had 
had time to reload his battery. 

If, after the exchange of the first broadsides, each ship turaed across 
the other's stern the result would be separation for more than two 
diameters of their circles, and a renewed meeting end on. 

If, instead of commencing the duel by exchanging broadsides, sup- 
X>ose one of the ships endeavors to obtain by maneuvering some opening 
advantage, and for this purpose when 1,000 yards off turns quickly in one 
direction in the hope that the enemy will turn towards him in the same 
direction, and instantly, after he has turned through 4 points, rights 
and shifts his helm, and, supposing his maneuver has induced the enemy 
to circle, runs astern of his opponent, giving him a broadside in passing, 
and immediately slows, he will then have the advantage of having 
made the enemy feel his metal and will be inside his enemy's circle, 
comparatively safe, and ready to ram. (See Plate VIII, Fig. 4.) A 
yaws, and straightens up at At>. B, misled, turns and receives a broad 
side from A, when A is at At and B is at JB%. Finally A, at A3, is 
slowed and inside of B's turning circle. 
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If B does not change his course at JS, but stands on, he will give A 
a broadside at B^^ A being then at Ab ; then, if A turns astern of B, 
he can finally get inside of B's turning circle at A^, but he will have 
received B's other broadside when he is at B^ and A at A^ but the 
distance will be comparatively great. (!See same plate and figure.) If 
the ships have strong bow-fire this must be taken into consideration. 

Still other tactics. (See Plate IX, Fig. 1.) — B may wish to try his 
artillery first, and so alters course 5^ points to port. A steers toward 
him, and, if speeds were equal, there would be a collision at x. After 
exchanging fire for some time, one or the other wishing to continue to 
use artillery must keep away, which would finally end in a stern chase, 
either straight away or both ships steering around a circle If this is 
not the case, and they both steer to meet until their tactical circles 
intersect, and both put their helms over simultaneously so as to turn 
towards one another, they would meet bow and bow, without advantage 
being to either. Here the faster ship might by a sheer pass astern of 
the other, say A astern of B, and getting inside the other's circle have 
the advantage ; or, again, if they were very near and both had the 
same speed one might slow for an instant and be able to ram the other. 
Say B to ram A. (See Plate IX, Fig. 2.) 

Captain Colomb, B. N., in his work ^' On the attack and defense of 
fleets,'' says it is a mistake generally made that vessels desirous of 
ramming one another will head directly for one another. On the con- 
trary, a vessel should keep the enemy on his bow, and put his helm 
over to ram when the opposing vessel is a little less than 4 points on 
his bow and 200 yards away. If he does so he will strike the other 
vessel at right angles to his course. This supposes a speed of about 
10 knots. 

Yice-Admiral Bourgois, M. F., says, in speaking of single combats 
between armored vessels, suppose two adversaries, steering straight 
courses that intersect, are led to fall foul of one another. The proba- 
bilities are that they will come together, scraping broadside to broad- 
side, end for end. If they are equal in speed and tactical qualitieB 
each vessel should come around under the stern of the other. If they 
are unequal the vessel that has the greater speed should put her helm 
over the same way as her adversary. Again, the vessel that turns in 
the smaller circle should put her helm the opposite way from her adver- 
sary. To iUustrate: If B has greater speed than A (see Plate IX, 
Fig. 3), when A is at A', B will be at £', and in a better position to 
ram than would A; or B can run inside of A's circle and be on a safe^ 
point at B'\ But if A's turning circle is smaller than B's, by A putting 
his helm as directed he has the advantage at A' over B at B'. (See 
Plate IX, Fig. 4.) 

Captain Fremantle, B. N., discussing the subject of single combat, 
supposes the antagonists to be equal in power and in aU tactical qaali- 
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ties. He says: ^^Our tactics are rainmlD^ tactics, and the enemy is 
ready to meet us on our own ground.'^ (See Plate IX, Fig. 6.) 

A steers for the enemy B,. keeping him a couple of points on the bow. 
They are 2,000 yards apart. A intends to ram from the first, while B's 
plan is not yet matured, but intends to use his guns and to ram A the 
first time he makes a broad sheer. B is willing to keep A on his bow 
for this reason. They near one another, steering opposite and parallel 
courses. Both going at full speed, they should meet in three minutes* 
Each keeps the other from 1^ to 2 points open on the bow. A intends 
to fire one round from his bow gun and then ram. The gun is kept on 
the enemy and laid for 900 yards. The instant B's masthead angle 
shows that the vessels are separated that distance, A fires and puts 
bis helm hard aport. The smoke hides A for half a minute. If B 
stands on for that length of time A will ram B probably effectually. If, 
when A fires his gun, B shows for an instant and starts ahead again, B 
would probably ram A. 

Captain Colomb says, very truly, that the difference between ram- 
ming and being rammed lies in ^^half a ship's length." 

Should B be wary and keep always head on to A they would of course 
meet, but Captain Fremantle, although not believing that vessels will in- 
tentionally ram one another head on, thinks that vessels will go so close 
as to collide broadside to broadside, thus agreeing with Vice- Admiral 
Bourgois : << Here would be a chance for a skillful captain to injure the 
enemy's steering-gear and screw by a double movement of the helm." 

Supposing A and B to be broadside and broadside, and each ship 
going at full speed, with A's helm hard astarboard and B's helm hard 
aport, eaeh would describe a circle, with the chances in favor of A, 
since A would be inside of B's circle and would have another chance to 
ram. 

If from the position of broadside to broadside each ship went ahead 
at full speed, with helms hard astarboard, then the conditions would be 
the same as when they bore down for each other at the first. 

Should they agree to fight an artillery and torpedo duel after inef- 
fectual ramming they would probably ultimately find themselves mov- 
ing about each other around the circumference of a circle of 400 or 500 
yards in diameter. Once in this position neither could use his ram ex- 
cept by stopping or going astern, which would be extremely dangerous. 
In these duels of the ram, gun, or torpedo, success should lie with the 
fastest ship, other things being equal. 

Lieutenant Bethell, in his work on tw*o vessels in action, discusses the 
most advantageous maneuvers that can take take place between two 
adversaries in single combat. He draws attention to the environment 
of one position, which he calls the " position of greatest danger," and 
gives rules to follow to avoid it, and he further shows the importance 
of turning power in a vessel. We propose now to take up the different 
482 5 
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cases which present theinselres, and to ezamiDe into the position of 
greatest danger. 

We consider two vessels, A and B, of equal tactical valae, and it is 
to be shown that one of them can, to a greater degree or lesser degree, 
force the other to assume a disadvantageous position, and that this 
locality maybe termed the ^Manger-field." To escape from this en- 
vironment requires certain tactics, which if not adopted, put the threat- 
ened vessel in a constantly increasing position of danger, until she 
arrives at a point called the '^ position of greatest danger," where her 
destruction is imminent. (See Plate IX, Fig. 5.) 

A is in this position as regards B : If A attempts to turn in order 
to put himself on equal terms with B, B will ram him. A can only 
nse a weak stem fire on B. B can keep up a powerful bow fire on A. 
A has one advantage alone over B ; he can use his torpedoes better. 

The danger field is the forward half of A's turning circle on either 
side if A and B bear relatively as in the diagram. In order that A 
shall clear the danger field and meet B on equal terms, the time that 
it takes him to turn through the first two quadrants must be less than 
the time it would take for B to get to him. The necessary distance can 
be determined by A measuring B's masthead angle. 

A can hardly escape, when having swung through, say, the first 
quadrant, he runs ofif at right angles to his first course, for his pursner 
having only to move on the circumference of a larger cii'cle has had 
his speed but little reduced, and therefore arrives in A's wake nearer 
to him than on the last course. In other words, unless A can shake 
B off by superior speed, he only helps him by turning. (See Plate X, 
Fig.l.) 

In a ramming duel, then, one vessel will tiy to force the other into 
the danger field, and to the position of greatest danger in that field ; 
and the question arises how to avoid it for one, and how to force it on 
the other. If two vessels are maneuvering, and one is unable to ap- 
proach the other, the one has the advantage if he can get in the wake 
of the other within 400 yards. The pursued is, of course, safe as long 
as he steers a direct course, but if he attempts to maneuver, he shortens 
the distance between himself and the pursuer. By the pursued having 
the advantage, is meant that the natural impulse of the pursued is to 
fight, and the instant he turns he comes in the danger field. (See Plate 
X, Fig. 2.) 

Another phase of this example : Suppose A wishes to close with B. 
If he can force B into his wake at a distance that would take B longer 
to traverse than it would A to turn her bow to B, then A could eft'ect 
his object, or if B continued to stand on and not turn A would have B 
in her danger field. (See Plate X, Fig. 3.) 

We will now consider an engagement between two vessels equal in 
all respects, and steaming at a rate of 12 knots. Each vessel haa a 
diameter of turning circle of 500 yards which she executes in five min- 
utes. 
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The following formula seems to express what is incontrovertibly a 
fact: 

If one vessel is turning, and another enters his circle, then, if the latter vessel enters 
on an opposite course to that of the turning vessel at the moment of entry, or is per- 
mitted to come to an opposite course while inside the circle, the taming vessel is 
momentarily on equal terms with the other, and has the power of retaining that 
eqnality by a proper use of the helm. 

Case I. — A and B are passing 160 yards apart, steering opposite and 
parallel courses. Eiich puts its helm over the same way, at the same 
instant, so as to cross the other's wake. Result: They will come 
around and be on equal terms. (See Plate X, Fig. 4.) 

Case II. — But if the helms are put different ways, say, A's to port, 
and B's t^Utarboard (see Plate X, Fig. 5), B will enter A's circle 
at B' while^?is at A'. B will have the advantage, being inside of A's 
circle, and safe from A's ram, while B can use his. A should not at- 
tempt to turn this way unless the perpendicular distance A Bj was so 
great as to permit A t9 turu more than 16 points before B can enter 
his circle. In this case he would be on equal terms with B. 

Case III. — Suppose A, instead of putting^is helm either way, when 
B began his circle, continued to stand on for])one minute, and then put 
his helm over, he would find that no matter which way he turned, he 
could turn through more than 16 points, and could therefore meet B 
on equal terms ; for when he arrived aty or y' B would be at x or a/. 
(See Plate XI, Fig. 1.) 

It follows from these considerations that if two equal vessels are 
passing one another close to, and maintaining the same speed it is im> 
material, so far as gaining tactical advantage is concerned, when they 
elect to tarn, with the exception of Case II, already discussed. 

Now, as regards artilleiy, the two' vessels will exchange broadsides 
in passing, but if A stands on, B has the advantage, as he can give A a 
broadside at b or l/^ when A can only reply with a weak stern Are, 
being then at A' or A" or A'". 

Taking everything into consideration, however, we may lay down the 
rule that two vessels passing, apart from unforeseen circumstances, it is 
best for them not to delay turning. 

If two vessels are separated in passing the diameter of a turning 
circle no tactical advantage can be gained by either turning. This is 
equally true if either stand on and elect to turn at a later time. It will 
be seen, then, that although it is better to turn immediately on passing 
your opponent, so as to get the advantage of fire, it is not vitally bad 
tactics to delay doing so. 

We come now to consider two vessels that are unequal either in speed 
or turning power. 

I. If two vessels engage,'and^instead of being equal in all respects, 
have unequal speeds, then the slower of the two could not delay her 
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toTD, after her adversary had began to tnni, withoat losing her position 
of equality. Conversely the faster of the two can torn when she wishes 
withoat sacrificing her advantage. 

II. If two vessels engage, and instead of being eqaal in all respects 
one has greater facility of taming than the other, the one which has 
the smaller diameter of circle should tnm immediately, as in one min- 
ute, with a speed even of 12 knots, her advantage has disappeared, if 
we suppose that her adversary had turned when she did and across 
her stern. 

III. But if this latter vessel, with the larger turning circle, does not 
turn until later, and the one with the smaller circle turns immediately, 
there will be no advantage of position for either vessel. 

lY. If two vessels engage, and one turns quicker th^||the other, 
then the one with the smaller circle increases her advanttl^ for every 
increase of distance from her adversary, when abreast one another, 
until such distance is equal to the diameter of the smaller turning 
circle, when the quicker turning ship is at the position of greatest ad- 
vantage, provided that her adversary crosses her wake in turning. If, 
however, her opponent turns from her she loses part of her advantage 
of position. (See Plate XI, Fig. 2.) 

Therefore, not knowing which way the adversary will turn, the 
quicker turning vessel should seek to pass close to the other, so as not 
to risk losing any advantage. To illustrate : Let A in the diagram be 
the yessel with the smaller circle. If A and B cross each other's wake, 
A will enter B's circle at about a, and have the advantage, B being 
then at b. If we suppose A and B to be apart a distance equal to A's 
diameter of circle, that is, for A to be at A', we will see that the posi- 
tion is still more advantageous for A, since when B is at 6 A will b# at 
a'. If, however, B turns the other way he will be at 6' when A is at 
a" or a'", and A will therefore have less advantage if he started from 
A^ than if he started from A. It will be noticed that the quicker turn- 
ing vessel has the advantage, from an artillery stand-point, all through. 

We come now to consider slower speed balanced by greater turning 
power, 

A has 12 knots speed ; large turning circle, taking five minutes to 
complete. 

B has 10 knots speed ; small turning circle, taking three minutes to 
complete. (See Plate XI, Fig. 3.) 

I. If both ships are in the usual position of passing close to on op- 
posite and parallel courses, and both turn with the helm the same way 
and at the sauie instant, B will be able to get A in the danger-field ; 
but probably before B can traverse the distance between them A will 
have turned through enough points to be on an equality with B as 
regards tactical position. B, however, will give A two broadsides for 
one that he receives. 

II. If B stands on, even for one minute, he loses any possible advan- 
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tage he mi^bt liave reaped by an immediate turn. Conversely, if A 
stands on for one minute or longer he will be clear of any possible dan- 
ger from B's ram. Here, if B turns at B he will be at b when A is at 
a, but A, being faster, might put himself on an equality before B trav- 
erses the intervening distance. 

If B stands on to B' before he turns, he will be at ft', when A is at a. 
If A stands oh to A' before turning, neither will have an advantage. 

III. If B is pursued on a straight line by A, A having the speed 
can in time overtake him. B turns to put himself on an equality with 
A. If A can traverse the distance before B can turn through 16 
points, he can ram B, so that B notwithstanding his turning power 
njust succumb to A, or turn before A gets within 600 yards of him. 

IV. B must at all times endeavor to turn with his helm the opposite 
way from A, when both turn on passing ; for the reason, by so doing 
he gets inside of A's turning circle, where the poor quality of his speed 
is least felt. 

V. Should A pass B going in the same direction, B should try and 
force him to turn, by feinting a ramming attack, and thereby put A in 
the danger-field by entering his turning circle. (See Plate XI, Fig. 4.) 

For an actual fact, it would be very bad tactics for A. to take any 
position forward of four points on B's quarter. His best positibn 
would be astern of B, and out of B's wake. 

Slow ships therefore should have heavy stern fire. 

With ttcin screws the turning circle becomes smaller, and therefore 
the advantage for B greater. A, the faster, should avoid turning until 
two or three minutes after B, and should always put his helm the same 
way that B has his. 

Lieutenant Bethell is of the opinion, since rank turning with twin 
screws represent^s a position of almost absolute rest, vessels should avoid 
the excessive use of the maneuvering quality of their screws, as the 
destruction of momentum is an advantage thrown away. . 

Lieutenant de Yaisseau Besson, of the French Navy, in discussing 
the subject of an engagement between two vessels, equal in all tactical 
respects, formulates the conditions in thirteen theorems. Some of these 
have already been considered and some are sufficiently evideiit from an 
inspection of the diagrams. Others will be explained. 

Theobem 1. When two rams are in action, the first that enters the 
turning circle of the other has the advantage. He can ram the other 
or force him to run. (See Plate XI, Fig. 6.) A entering B's circle can 
ram B. B cannot ram A at any point, as A is always in B's circle. B 
to avoid being rammed must run. 

Theobem 2. When a vessel enters the turning circle of another, in 
order to ram, it is necessary that the assailant shall head within an 
angle formed by a line which joins the two ships, and a tangent to the 
taming circle of the adversary at the point of entrance. (See Plate 
XII, Fig. 1) 
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It will be seen that B enters A's circle at B. The distance OB is 
equal A 0, and from the fact that the figure oCo'B is a lozenge, the angles 
o and o' are equal ; more than that, oC being parallel to o'B^ is perpen- 
dicular to AB^ tangent to B for the circlcf o^ From these facts we con- 
clude that the arcs AC and CnB are each equal to arc CmB^ and are con- 
sequently equal to each other. The two ships describing routes of equa^ 
length, the collision will take place at (7, to the advantage of B, he 
slightly diminishing his speed to let A reach A slightly ahead. 

To the extent that B has his head to the right of the line AB^ just so 
much smaller will be the arc that he will have to traverse to ram A; of 
course diminishing his speed to do this. He cannot be rammed by A, 
since he is in A's circle. The limit of B's advantage is when his bead 
is in tbe line BB^ when the two ships, turning in opposite directions on 
the same circle, and will meet head on at C Should B's head lie to the 
left of the line A Bj she will be inside A's turning circle and safe from 
A's ram, but he cannot ram A, as he will have to traverse a longer path * 
than A to meet on A's turning cinde, which he cannot do, since their 
speeds are taken as equal. If B's head lies to the right of the line B D 
he will have A in his turning circle and the case is reversed. 

Theorem 3. — When a vessel, entering the turning circle of another, 
has her head towards her adversary, and succeeds in ramming him, the 
angle of contact is equal to the angle of the initial routes. (See Plate 
XII, Fig. 2.) 

The initial route is the relative bearing of B from A, or the angle in- 
cluded between their courses, or the angle BABin the figure. To show 
thAtBAB^^HCK. 

The initial route BAE = 90o^oAO 
The angle of contact HC K=:9(P -oOH. 

The triangles o B O^ o A O, o H Cj are equal; so also the angles o A 
O and o C Hj consequently O A B = H C K, The best way therefore to 
enter your adversary's circle is to have your bow on his middle point, 
and at the same time on the center of his circle. The adversary then is 
crossing your bows, and the angle of contact will be a right-angle. 

Theobem 4. — If two ships are too near to run directly at one another, 
and are steering convergent courses, the advantage, at any instant-, is 
with the one which has tbe other bearing more on its bow. (See Plate 
XII, Fig. 3.) 

In the figure, A having B bearing more on its bow, has the advantage 
from a ramming point of view. They are too near to suppose that B, 
having a shorter distance to traverse to reach the intersection, will at- 
tempt to run ahead of A. 

Theorem 5. — The advantage of bearing is greater, the nearer two 
vessels are together ; it ceases when their distance is greater than five 
times the radius of their turning circles. (See Plate XII, Fig. 4.) 

The demonstration of tbe part of this theorem is evident. B has the 
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best chance to ram A at Bj and less chance to ram A as he recedes 
towards f , B'*^ since B has a longer distance to go over. It will be 
seen by Plate XII, Fig. 5, that A and B are six radii apart. B is in a 
IK>8ition most favorable to ram, and A is in the most unfavorable posi- 
tion for being rammed. Bnt A can turn through sixteen points and be 
in a position of equality with B before B can reach her. 

Theorem 6. (This theorem refers only to the rules of the road and 
has no war value.) 

Theobem 7. — When two rams pass broadside to broadside each 
should turn towards the other in describing their circles (i. e.j cross each 
other's wake) when they will meet again under the same circumstances. 
If they e^h turn with their helms the same way the one that is turned 
towards is at a disadvantage. 

Theobem 8. — In passing tyroadside to broadside the maneuver to 
turn under the stem of the other, should be commenced as soon as 
possible. 

Theorem 9. — When two ships are together broadside and broadside, if 
they have the same diameter of turning circle, the advantage will belong 
to the one who is the fastest, that is to say, to the one who describes his 
circle in the least time. 

Theorem 10. — Two vessels close to, and broadside to broadside, 
l^tving turning-circles of different diameters, but whose circles are made 
in the same time, the advantage will belong to the one that has the 
smaller circle. ' 

Theorem 11. — When two rams are close to, and broadside to broad- 
side, and on opposite courses; one turning quicker from greater speed, 
and the other having a smaller diameter of circle, the advantage will 
belong to the one with the greater speed, if each turns under the stern 
of the other, and to the one with tbe smaller circle if they turn with their 
helms different ways. 

Theorem 12. — Two ships passing broadside to broadside, on opposite 
and parallel courses, and close to, describing with helms in the same 
direction like turns, there exists a point which does not change, and 
which is the only point where they can meet. (This point is hard to 
determine, and the demonstration is not here entered into.) 

Theorem 13. — ^The quickest method of approaching another ship is 
to keep your bow pointed towards him. 

» 

VI. 

In the action between the Esmeralda and the Huascar, and the Inde- 
pendencia and the Covadonga, in the Chile-Peruvian war, although 
nothing new in the way of naval tactics was developed, still the weaker 
vessels were handled with great strategical skill by their captains, who 
no doubt would have shown, had their commands been equal in any 
way to those of their antagonists, an intimate knowledge of the maneu- 
vering of vessels, and the employment of their tactical qualities in an 
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Born April 3, 1848, he was still a very yoang commander. He had been a marked man 
in his service, having held positions of the greatest trust; by his conduct in the cap- 
ture of the Covadonga and in quelling a serious mutiny on board the Peruvian corvette 
Union he had gained a reputation for gallantry; by being selected more than once as 
an instructor in gunnery at the naval school he had proved his theoretical proficiency 
in that all-important bran<;h of study. Was this young senior officer fitted by his ante- 
cedents to surrender? The answer to this question is his conduct in the engagement 
which was about to take place — a fight that astonished the naval world ; which estab- 
lished the precedent that, no matter what the odds be, vessels must be fought to the 
last, and which, on account of the intelligence and intrepidity that characterized it, 
and on account of the harm that was actually done to the powerful opponent, de- 
serves a whole page in the records of fame. 

It was a curious combination of circumstances that brought Grau and Prat together 
in deadly combat, both to die, sword in hand, in the heat of combat, within a few feet 
of the same spot on the deck of the Huascar, each being at the time of his death the 
senior officer of an immensely inferior force contending nobly against great odds. 

At 8 a. m. the Huascar fired a shot that struck between the two Chilian vessels, and 
the action immediately became general; the Hnascar singling out the Esmeralda, and 
the Independencia the Covadonga. The Chilian transport Lamar, which was also in 
port when the enemy was sighted, was sent off to the southward and took no part in 
the fight. After the firing had been going on for an hour, at distances varying from 
2,000 yards to, perhaps, 1,000, the Covadonga steered to the south, the Independencia 
following her closely. 

The Esmeralda remained in Iquiqui Harbor, fighting the Huascar. By this time the 
Peruvian soldiers had dragged a field battery to the beach, and opened fire at dis- 
tances not exceeding 400 or 500 yards. Thus, with the 300- pounders of the Huascar 
on one side, and a field battery on the other, the Esmeralda was forced to abandon 
her position near the shore, which she had taken to avoid a ram attack from the 
enemy, and go farther out in the bay. The time when this occurred, and that at 
which the Huascar first rammed, has not been fixed satisfactorily; but it could not 
have been far from half past ten, two hours and a half after the beginning of the 
fight. It appears that Captain Grau was deterred from ramming by the fear of torpe- 
does, which he supposed were placed around the Esmeralda; and he rammed only 
when the latter vessel was driven from the place which she had first occupied, by the 
fire of the field battery on shore. The defense of the Chilian vessel would have lasted 
a much longer time if the fight bad been decided entirely by the guns. The Huascar 
kept up a fire from all her guns for four hours, and during this time must have fired 
at least forty shots from her two 300-ponnder8 ; yet it is recorded that only one of 
these shots struck the enemy. This shot passed through the side, burst in the engine- 
room, and killed every one of the engineers, besides disabling the engine. The reply 
of the Esmeralda was most effective, as is testified by Captain Gran; but musketry 
and 40-ponnd shot are no match for 7-inch armor. Captain Grau is in error when he 
speaks of the mitrailleuse fire of the Chilians, in his report; neither the Esmeralda 
nor the Covadonga had machine guns of any kind. The Hnascar had one long Gat- 
ling. ^ 

When the Esmeralda' came out in the bay Captain Grau determined to ram her. 
In the first attempt, the Huascar, steaming about 8 knots and steering N£., struck 
the Esmeralda, nearly motionless and heading N.,on the port quarter. The Hnas- 
car's engine was stopped when she was about one ship's length from her adversary. 
The blow was harmless. Captain Prat, followed by one man only, gallantly sprang 
on the forcastle, and, sword in hand, rushed aft on the port side of the deck, and was 
killed by a musket-ball at the foot of the turret. The command now devolved on 
Lieutenant Serrano. The Huascar backed off and made at the Esmeralda again, 
this time heading 8. ; the Chilian vessel presented her bow : the Huascar's engines 
were stopped too soon, and she struck the starboard bow of the enemy, doing little 
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damige. AgsiD a boarding pai^y- brarfnl bj the eoBBUDdiSf; officer, Lienten- 

mvon, loapcil OD Ibe HoMCAr'a d<ck. bat odIt to be shot dawn. The third at- 
«r the HnsMar wm Iwt(«r rondndcd. The bemd of the Chilian tokI bad 
off to W., and Captaio Grao, «i««riiijt f.. Koing foil sprAd. and stoppiiig hia en- 

wb«n 3(1 fe«l ftiHD the EMneralda, slnick bis adTcraat; aqnarely oo the star* 
bram. The EcraenUda sank with her cnlors flring and gam firing. 

! CnvadoDgs,* mranwhile, «■■ diHDg all (hat M-amanBhip and eonrage codM dic- 

Ket awa; from bar hnge punnier. Sbn led alUDS elOM lo tbe sbnra, crosaing 
placea, and aclnalljr, at times, alotart in Ibe breakers. The Independencia, 
her rair, nnshilled gnnneni, iwnid not hit the little erafl, (boagh the vessels 
ba*e been wilbin 300 jards of each other sevenl times. Captain Moore, fear- 
lat he could never end the affair «itb his gnns. determined to ram ; this he tried 
times,and failed to accompligb. The third attempt iras made at Pnnta Omeao, 
ime when the Covadonga was not 100 yanbt from the beach and bad actnally 
ed on the reef. Steering aboat S.!<E..tlic IiKtependeocUaimedanobliqne blow 
! Covadonga'i staTtHiard qoarler, and, missing her enemy, struck a rock and 
fast. It appears from the reports of both captains, Moore and Condell, that 
slm of the Perovian iibip was Dot ported early enoogb to prevent ber goiog 
p, because a shot from one i>f theCovadonga's TO-potinders killed ber helmsman, 
nly Nteering- wheel uf the IndnpendeDcia waH theonlinary one on deck. 

imat have been 11.45 a. m. wheD the IndepeDdencia t Btruck. Captain Coo- 
seeing at onre the Htate of affairs, turned his vessel, and, passing along the 
lard side of the enemy, coolly took his position astern of him and bef^an to fire. 

1 been siiserled that the Independencia's ensign was banled down and a flag 
ice boisled, on acconnt of the delilierate Are of the enemy and her inability to 
I) it, having fallen over on ber starboard side, and her lower part having Clled 
water. To add to the diticomfiture of those on board, a shell from the Cova- 
i.or an accident, set fire to the after part of the vessel. 

nedistely after the surrender of Ibe Independeni^ia. and before she was taken 
Winn of, the Hnascar, which, having snuk the Esmeralda at 13.10 p.m., had re- 
;d to pick Dp the survivors of her crew, came around the western end of the 
t which forms the south side of Iquiqui Bay. She was about 10 miles oC and 
ovadongB, having evidently disposed of the Independencia, waa steaming rap- 
way. The HuBBcar, after speaking ber stranded consort to ascertain whether 
was any imujcdiatu danjier to the life of the crew, resumed her pursuit of the 
longa. This pursuit laHted imtil dark, when Captnin Grau, seeing that tbei« 
Htill 10 miles between him and the cbaxe, und probably uueiisy about the 
y's iroU'clflil's, whose position was unkuciwu to him, gave up the puiauit and 
led to the Independencia. This vessel it was clearly imposaible to save, and 
an set on fire and bnnied. 

biug could have been better tbau Prat'H plan of action. First remaining sta- 
ry in a corner between the island aud the shore, be limited the field of his 
sary's manenvers to ram, conveying also the idea that he was piot«cted by those 
% of modern naval warfare, torpedoes. This impression was rendered duubly 
n in Captain Grnu's mind by the report uf the Peruvian captnin of the port of 
ui, who managed to get aboard the Haascar in his boat. Again, by nssiuning 
io»itioo,he reduced Grau to the painful necessity of sending his shell, at moder- 
ahort range, directly lowarda the town which waa occupied by hiaownconntry- 



le gnuboat Covadonga, captured from the Spaniards iu 1866 by thu Esmeralda. 
age, old tueasurement, 41^; engines, old atyle, 140 horse-power; niogle scmw ; 
linm speed, 5 knots; lig, tbiee-masted topsail Hchooner; condition, hull poor ; 
es and boilers poor; armauieut, twoTO-pouuderninzzle-IoadingArmatrong rifles, 
rot carriages. 
e note on page T8, 
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men. When forced by the fire of the shore gnna, more dangerous, at that short range,, 
against bis wooden walls than the 300-poiinder8 of the iron -clad, be bogged the shore 
as closely as possible, keeping np a beavy^ well-directed fire from his guns of all 
kinds, bow well directed the condition of the Hnascar after the fight clearly showed. 
One shot entered the turret* through one of its ports, and aft4*r balloting about con- 
siderably, came to rest without ii^uring any one. Had this been a shell it might 
have entailed considerable loss. Other shots cut the tripod foremast nearly away ; 
ao insecure did it become that Captain Grau feared that it would fall, in which case it 
would probably jam the turret. When the ramming began Prat called away hia 
boarders, and, as already stated, actually succeeded, with one sergeant of marines, in 
reaching the enemy's deck. Had the contact iM-en of longer duration he would have 
succeeded, -probably, in transferring his crew to the decks of the Huascar with a very 
fair chance, according to Captain Grau himself, of capturing the vessel, as the crew 
was, with very few exceptions, very much d^ioralized. Serrano's attempt failed 
from the name cause. When the Huascar did finally succeed in sinking the Esmeralda,, 
which was then little more than a stationary target, she injured her own bow so se- 
verely that extensive repairs were necessary. The musketry fire of the Esmeralda 
was so well sustained that it was thought that she was provided with machine guns. 

Condell could not have done better with his little ship. That he followed the cor- 
rect tactics in keeping close to the shore was proved by the results. His artillery 
fire, which was continued throughout the chase, was so excellent that he dismounted 
the heavy bow pivot of the Independencia before it had succeeded in sending more 
than one shot into him. What the effect would have been if this had not occurred 
may be imagined from the fact that this shot entered the starboard quarter, raked the 
whole length of the ship, and passed out on the port bow. The other two guns, 
being protected by iron plating, continued to fire, with but moderate results, owing 
to the want of training of the guns' crews. The small-arm fire of the Covadonga 
kept the enemy's crew below and killed the three helmsmen at the critical moment,, 
according to Captain Mooie, who« like Captain Grau, mistook it for machine-gun fire. 

It was thus that Captain Prat's speech made to his ofiicers and crew before the- 
figbt was carried out in its fullest details. Had the results of the action been differ- 
ent it might have passed for bonibast ; as it is, it becomes a fitting text for the naval 
students of the future : 

** Children, the odds are against us. Our flag has never been lowered in the pres- 
ence of the enemy; I hope that it will not be to-day. As long as I live that flag 
shall fly in its place, and if I die my ofiicers will know how to do their duty." 

Captain Moore was placed under arrest and kept a close prisoner on the Moro at 
Arica. The two 150-pounders of the Independencia were afterwards raised by th& 
Peruvians and taken to Iquiqui. 

This action, of course, raised the blockade of Iquiqui, and about 4,000 troops, Bo- 
livians and Peruvians, were thrown into the place, which was visited also by Gen- 
eral Prado. 

The Huascar was considerably injured in the action, her tripod mast was so much 
damaged that it had to be removed on her return to Callao, her bow leaked from 
broken plates, and her turret was slightly out of line. She continued her cruise,. 
however, to the southward. At Antofagasta she exchanged shots with the Cova- 
donga, that lay inside of the reef, and was supported by three 150-pounders mounted 
in sand batteries along the face of the town. 

VII. 

Two SHIPS AGAINST ONE.— It may seem strange at first sight to 
suppose that iiow-a-days one vessel would attempt to cope with two- 
nearly her size, but in reality the two ships must work together, and 
be at all times alive to succor one another to compel victory to rest 
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I them i for the Biugle ship might steer dowD od one of the two 
ancing agaioat her, close together aud in line abreast, and when at 
proper distance put her helm over and ram one, giving the other a 
idside. Nov, if the one first headed for and to whom she gave her 
. broadside was to attempt to ram her assailant the chances are 
; she would rnn foul of her consort. ' 

dmiral Randolph says the proper course for the two ships to pnr- 
when the enemy's single ship is bearing down on them is to fono 
I line abreast, with one ship's stern in a line with jhe other ship's 

and two cables apart. They should endeavor to keep the single 
I between them. The idea of the line of bearing is, not only are 
two ships' gun-fire more effectively arranged, but in case the single 
) essays to ram one of the two ships the other ship can put her helm 
r to ram the rammer, without anything lilie the same danger there 
lid be in an exact line abreast of running into her consort. At least 

is Admiral Bandolph's opinion. 

here are several other ways that the consorts might arrange them- 
es, as in line ahead, or one might keep out of the fight nntil the 
sr two were engaged, either in an artillery duel or in a ramming 
t«st, and then could enter the fight and help her friend. 
' circumstances should serve, that is, if there was plenty of smoke, 
ch interfered more with the two than it did with the single ship, it 
lid be good tactics for the single ship if she could keep outside of 

two — outflank them in other words — to give one a broadside in 
sing and sweeping np under the stem of the other enter her tnroing 
le. 

''e will consider A the single ship, and Bi and Bj the consorts, 
late XIII, Fig. 1, shows how A should act. 
Iat« XIII, Fig. 2, shows how B, should niu for A if he attempts to 

Bg, and, in case B) escapes ramming, how Bi and B} most take 
I not to collide. 

late XIII, Fig. 3, how Bi and Bt should act in case A acts as before. 
MX>n as A's ramming maneuver is detected, Bj should put his head 
4. and slow, Bi should ram A, and Ba should turn astern of the 
testants after the collision had occurred. 

lateXIII, Fig. 4, shows the danger, according to Admiral Bandolph, 
ine abreast and being close together. Either all three will meet at 

point, or else B| and Bg will collide. 

late XIII, Fig. 6, shows how, in case A can ontflank the consorts, 

aay force them into danger of collision. 

aptain Fremantle says that the best way for one vessel to fight two, 

> try and get them in line ahead, and that the best way for two 

lels to engage one is to keep generally abreast and far enough sepa- 

■A to prevent the movements of one from interfering with the other. 

two vessels should strive to keep the single vessel between them, 

on their bows. 
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VIII. 

To illastrate an eDgagement of one vessel with two others, we cite 
the combat between the Peruvian monitor Hnascar and the Chilian 
iron-clads Blanco-Encalada and Almirante Cochrane. The account i& 
taken from Lieut. T. B. M. Mason's work on the operations of the war 
between Chili and Peru : 

The Chilian squadron at Mejillones having coaled, pat to sea during the night of 
the 7th in two divisions; the first, under Commodore Riveros, consisted of the 
slower vessels, Blanco, Covadonga, and Mathias Cousifio, left at about 10 p. m., and 
Bteered down the coast towards Antofagasta ; the second, under Commander Latorre^ 
consisted of the Cochrane, O'Higgins,* and Loa, left at ahout 1 a. m. of the 8th, with 
orders to cmise 25 miles on and off Point Angamos. This was done in accordance 
with telegraphic instmctions from the director of the war, and differed slightly from 
the original plan of the commodore, who intended to have moved sonth along the 
coast in similar divisions, the first division slcirting the coast and looking in at the 
bays, while the second stood in the same direction but farther 4)ff shore, and about 40 
miles on the starboard quarter of the first. Either of these plans would probably 
have entailed the same results. Thus it was that, at 3.30 on the morning of October 
8, the weather being fine and clear, the lookout in the Blanco's top reported the 
amoke of two vessels approaching from under Point Tetas, distant about 6 miles. 
At daylight the enemies recognized each other. The Hnascar ran for an hour to the 
southwest at full speed, making about lOf knots with sixty revolutions and an aver- 
age pressure of 25.5 pounds of stream, the Blanco and Covadonga following, making 
about 7^ knots. The Mathias Consiiio was sent in towards Antofagasta, but later 
turned to the northward and followed her consorts. Commodore Riveros saw imme- 
diately that the chase was hopeless ; still, on the chance of an accident to the ma- 
chinery of the Huascar or her consort, or of their turning to the northward and 
being cut off by the second division, he determined to continue it. 

It has been asked, and with good reason, whether the results of the battle might 
not have been different had the Peruvian ships engaged the Chilians at this time. It 
iatme that the Union was a much more powerful vessel than the Covadonga, and 
that both she and the Huascar had a great advantage In speed. When, however, 
we consider that the Admiral's orders were very explicit, and wisely so, that he should 
mn no risks with his ships, as the loss of the Huascar would give the Chilians the 
command of the sea, it does not seem strange that he should have attempted to escape. 
Admiral Gran, finding that he was rapidly distancing his pursuers, turned to the 
northward at about 5.40, and eased his eugines by reducing the revolntions to fifty- 
three. Having been on deck all night, he now lay down for some much needed rest. 
At about 7.15 smoke was seen, from the Huascar, on the horizon to the northwest, 
and at 7.30 she having stood slightly to the westward to reconnoiter, the Cochrane t 



• The corvette O'Higgius, wooden hull, built in England in 1867. Length between 
perpendiculars, 217 feet ; beam, 35 feet ; mean draft., 15 feet 9 inches ; displace- 
ment, 1,670 tons 'f engines, simple, old type ; screw, single and lifting ; speed, 8 to 10 
kiiot«; rig,bhip; armament, three 7-ton muzzle-loading Armstrone: rifies, on pivot 
carriages; two 70 pounder muzzle-loading Armstrong rifies, in broadside; four 40- 
pounder muzzle loading Armstiong rifles, broadside ; number of crew, 160 men ; con- 
dition, hull fair ; boilers very old and poor. 

tThe annored, box-casemated, sea-going rams Almirante Cochrane and Blanco £n- 
calada. Length between perpendiculars was 210 feet ; beam, 45 feet 9 inches ; draught, 
forward, 18 feet 8 inches— aft, 19 feet 8 inches; height of battery above water-line, 5 
feet fiinches; displacement, 3,560 tons; engines, two pair, compound, horizontal trunk ; 
horse-power, 2,960 ; screw-propellers, 2 ; speed, measured mile, 12.B knots. 

The armament consists of six 9-inch 12- ton muzzle-loading Armstrong rifles, mounted 
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r consorts were recogDJied. The Huasvur was seeu at al>ont the same time 
be CocIiraDe'B top, audtbeLoa wasaeot to r«conDoit«r. Admiral Orau, nho bad 
)lile on ileck, probably felt confideat that he could elnde the Cochrane, aa ber 
according to the lateat ioformalioD in hJH poaeession, was only 6 kuole, and 
Tor a short time tonards the Xios. Finding, bon-ever, that the Cochrane naa 
ing her lieariiigH inure rspiill.T than he had anticipated, he stood more to the 
nd ordi'red full speed. Tbe Union, which had rrimaioed on the Hnaecar's port 
r, now, at about 7.45, crossed her ittern and passed to starboanl of her at full 
From this moment this vessel, it is alleged, by urdcr of the Adiuirul, made the 
'her way to Arica, follovced until dark by ihe O'lllggins and Loa. The con- 
flhese three commanding officers has been much commented upon; the first 
, engaging, tbe others for nut continuing the pursuit. Tbe three irou-clads 
ow about 1^,000 yards distant from each other. Grau eaw that his only chance 
.pe Iny in hil speed. At 9.10. as the Cochrane hud approaihed to within leM 
,000 yards, and it was evident that she could cross his bows, he ordered the 
[> qiiaTt«rs, and shortly afterward entered his conning-tower alone. In goiug 
rters an aireident occurred in shifting the lead from the ordinary steering-wheel 



tt lonzzle- pivoting carriages, in a central-box battery, with double re-entering 
d and after jiorls, this arrangement permitting tbe forward gun on each sitlea 
rom right ahead to abeam, tbe ceutral gun from 70° forward of tbe beam to 35° 
,tae beam, and the after one from abeam to right astern. Each ship carried, 
t, one 20-ponnder, one 9-pounder, and one 7-poiinder. The Blanco Encalad» 

two 1-inch 1-pounder Nordeufelt machine guns, one on each end of the bridge, 
8 Almirante Cochrane one mounted ou the knight-heada forward. After the 
of Angamos several Hotchkiss revolving guns were added to tbe armameDt« for 
linst torpedoes. 

lilition to these light guns 13 picked riflemen in action are stationed in the fore 
ain tops, protected ftom observation by screens. The battery is 7| feet high, 
nor Is in two strakee, the lower of which is 3 inches and the upper 6 inchea 
ID the sides and forward part, while on the after part both have a imiform 
ess of 4} iuches. The armor is backed by abont 14 inches of teak, inside of 
is a thin iron skin. The armored transverse bulkheads forming tbe forward 
ter ende of the casemate extend below tbe water-line. Tbe iron donble- 
led hull is divided by seven water-tight transverw bulkheads, and i8protect«d 
I the water line by an armor-belt 9 feet wide in three strakes. The middle 
is 9 inches thick amidships, while the other two are 6 inches, all of them taper- 
a uniform thickness of 4^ inches at bow and stern. The teak backing behind 
nor-belt has an average thickness of 10 inches, and the whole of the armor &nd 
g is fastened to a double thickness of skin ploliuj;, supported by massive angle- 
tmes on tbe inside and longitudinal angle-iron guides on the outside. The upper 
vhich is Itush with the upper edge of the armor-lielt, is protected by 3 iuchea 
lOT near tbe casemabe and 3 inches at the bow and stem. The casemate orer- 
Ihe eide about 3 feet. 

reported that these vessels when in good condition make 10 knots per hour on 
oonsnmption of from 30 to 35 tons per day. Their coal-bnnker capiwity is 2.^ 
They are bark-rigged and have a complement of 300 men. They can lire tbeii 
y electricity, and their steam launches, of ordinary type, are litted to carry 
rpedoes. Beside its regular armament each carries a rocket tohe and rocket«. 
r is fitted for torpedoes. 

glem is a solid casting, ram-sbaped, and strengthened by backing and bracing, 
m extends 7 feet 6 inches beyond the bow, and I.hepointisS feet 9 incfaee below 
ter-line. Condition of the bulla, good; Blanco's bottom very foul; Cochrane'a 

as she had been taken t« England to be docked and cleaned. The Blanoo'a 

is sheathed with wood and zinc. 
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under the poop to the fighting one iu the turret-chamber urndeF the conning- tower. 
This caused the Huascar to yaw considerably whilst a makeshift tackle was being 
lagged. At 9.25 the Cochrane, being about 3,000 yards distant, the Huascar opened 
fire with her turret-guns. The second shot, ricocheting ahead of the Cochrane, en- 
tered her unarmored bows, and after smashing the galley and causing some slight 
damage fell on deck without exploding. At this time the Blanco wus about 6 miles 
astern. The Cochrane did not answer these shots, but stood on until within :^,000 
yards, when she opened fire. One of her first shots penetrated the Huascar's armor 
on the port side and, exploding, entered the turret-chamber, where it set fire to the 
light wood- work, killed and wounded tweWe men, some of whom wore at the winches 
used to revolve the turret, and drove its own fragments aud debris of all kinds under 
the turret-trucks, which it jammed for the time being. A 10-iuch 300-pounder Pal- 
liser chilled shell from the Huascar, fired at a range of 600 yards, struck the Coch- 
rane's starboard side-armor at an angle of 30^. The plate, which was 6 inches thick, 
was indented or scored out to a depth of 3 inches, the bolts were movei), and the back- 
ing was forced in ; a beam was also broken. The shell probably broke up. 

At 9.40 the Huascar stood a little to port with the inteution of ramming the Coch- 
rane, but the latter prevented this by turning an equal amount to port and steering 
a parallel course. At 9.45 the conning- tower was struck by a shell, which exploded 
in it, shattf ring it very much and blowing Admiral Gran to pieces — only one foot and 
a few fragments being found. Admiral Grau usually directed the muvenients of his 
vessel with his head and shoulders out of the top of the tower ; the shell, therefore, 
uiust have hit him at about the waist. The concussion from this shot caused the 
death of Lieut. Diego Ferr6, the admiral's aide, who was at the fighting- wheel, sepa- 
rated from the conning-tower by a light wooden grating only. This ofiicer's body 
was mistaken for that of his commander, and caused the erroneous statements which 
appeared at the time of the combat. No wounds were found on Lieutenant Ferry's 
body. Part of this shot also disabled the fighting-wheel, and the vessel turned to 
starboard and ran to the eastward until, the damage having been repaired, she was 
again headed north. About this time a shell penetrated the armor of the turret (now 
trained on the port quarter) in its thickest part to the left of the port of the right 
l^un, killing and disabling most of the guns' crews. Among the former were the two 
gun-captains, and among the latter Commander Melitou Carb;\jal, chief of staff, who 
had come to inform the second in command. Commander Ellas Aguirre, that he was 
uow in command. This shot furnishes the data for the killing efi'ect of the projectile 
fired experimentally at the Glatton some years ago, which by a cnrions coincidence 
struck exactly the same part of the turret. Relief crews were sent to the guns, but 
the firing became very wild, as the men were comparatively inexperienced. The right 
gnu had been disabled by the shot above mentioned, which bent the right compressor 
and cap-square. Lieutenant Rodriguez, while looking out of one of the gun-ports 
had his head taken off. An eye-witness reports that the native part of the crew was 
much demoralized by the loss of their commander. The cabin and wardroom were 
full of men and ofiicers, some wounded and many refugees from the upper deck, from 
which every one had been driven by the Nordeufelt and small-arm fire of the enemy. 

The Cochrane now attempted to ram, coming at right angles to her adversary 
firing her starboard bow gun at 200 yards ; the center gun missed fire. She missed 
the Huascar and passed about five yards astern of her. A shot from one of the Coch- 
rane's port guns pierced the armor of her opponent on the starboard quarter, explod- 
ing and doing much damage, including carrying away the iron tiller-block, which 
served as a lead for both ordinary and fighting wheel ropes. The Huascar now again 
headed to the eastward. A shell pierced the armor abreast the engine-room, cov<*r- 
ing the engines with debris, and killing and wounding several personH in the engine- 
room gallery. Among the latter were Surgeon Tavara and Mr. Griffiths, the master 
of the schooner Coquimbo, captured a few days before, and whose crew were forced 
to render service during the action. The relieving-tackles, which had a very bad 
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lead t^ebiDd the tranBoniii in the adminU's cabin, were now manned. The steering 
wan Terr nncertaio, a« Commander Agnirre had to conn the veasel from one of the 
lookout hoods of the turret, and the word had to be passed clear aft on the lower 
deck to the men at the relieving tackles. The Cochrane again attempted to ram the 
Hnaflcar, firing her starboard bow gnn as before at 200 jarda, and coming on at right 
anglcA with the center gons trained abeam with three degrees depression. She again 
missed her blow, and passed astern. The center gnn was being loaded at this time. 

It wan now aboat 10.10, and the Blanco arrived on the scene of action, passing be. 
tweeu the Huaj«car and the Cochrane jnst as the latter was preparing to ram a third 
time. The Cochrane, to avoid the imminent danger in which she was placed bj her 
confHirt^s ram, was forced to turn to port and then to the northward, increasing her 
distance to 1,200 yards. The Huascar tnmed to starboard and headed for the 
Blanco with the intention of ramming her, at the same time firing some ineffectual 
shots in her direction. The Blanco sheered to starboard also, and passing at aboat 
25 yards' distance, poured a broadside into her stem, which killed or wounded all of 
the men at the relieving-tackles, and also many of the wounded and others assembled 
in the officers' quarters. The wounded were now removed to the coal-bunkers and 
store-rooms. The Hnascar now stood to the westward. 

On account of the nnmber of shots which had traversed the smokestack, driving 
down soot, debrin^ and smoke into the fire-room, it was impossible to see the gauges. 
The water fell too low in one of the boilers, which allowed the tubes to be burned 
through, and caused a great escape of steam. This led the Chilians to believe that 
they had struck one of the boilers. The small-arm fire at some previous time killed 
and dinabled three out of the four men stationed at the Gatling gun in the Huascar's 
top, although protected by a boiler-iron screen. The fourth man went below. This 
must have been done by the small-arm men in the Chilian tops ; the latter were 
higher than that of the Huascar, which had no top covering or hood. The breast- 
high shield bore no evidence of having been penetrated from below. At 10.25 the 
Huascar's colors were shot away at the flag-staff, and/ for some moments she was sup- 
posed to have surrendered, and all firing ceased. A loader at one of the guns went 
aft and hoisted another flag at the gaff. A shot about this time penetrated the tur- 
ret of the Huascar, killing or mortally wouuding every man in it, including Com- 
mander Agnirre. 8ome idea of the terrible effects of this shot may be drawn from the 
fact that when this officer's body was found and identified, all the upper part of the 
head was gone, the lower jaw only remaining, four wounds on the right leg, a cut 
across the stomach, and six body wounds ; the right shoulder and arm had disap- 
peared entirely. He was standing at the time to the left and rear of the left gun, 
with his head in the sighting- hood. Lieutenant Palacios was terribly wounded by 
this shot. At Commander Latorre's urgent request Palacios was sent on board the 
next northern-bonnd mail Ktt'unier, but died before reaching Lima. 

The command had devolved upon the fourth officer, Lieutenant Pedro Garezon. 
The vessel was almost unnianageablo and on fire in several places; still the engines 
were kept going, and the left turret gun was fired occasionally. The Cochrane now 
returned and again tried to ram ; hhc was only prevented from doing so by the cbance 
movements of the Hnascar. Both Chilian ships now followed the Huascar, using the 
bow and center guns, accompanied by an unceasing shower of small-arm and ma- 
chine-gun projectiles. Tlie Cochrane was struck during the action, probably when 
she turned off to give place to the Blanco, by a shell which entered her unarmored 
stern and caused considerable damage, wounding ten men, of whom two afterwards 
died. The Covadonga now came up and succeeded in putting herself on record by 
firing one gun. Lieutenant Garezon, after calling a council of surviving officers, sent 
Sub-Lieutenant Ricardo Herrera to the chief engineer with orders to attempt i/o sink 
the vessel by opening her valves. Chief Engineer MacMahon and his assistant-s suc- 
ceeded in partially accomplishing this by opening the circulating-valves of the con- 
densers, to do which they had to stop the engines. They were at work on the bonnet 
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of the main ii\)ect!ou-valve when Lieutenant Simpson of the Cochrane interfered, re- 
volver in hand. While this was going on helow some of the men forward crawled up 
through the fore-hatch and waved towels and handkerchiefs, seeing which the Chilians 
ceased firing. The flag was then hauled down. As the Huascar's engines did not 
stop at tirst, they were going to reopen fire when she became motionless, probably for 
the reason already stated. She was immediately boarded by boats from the Cochrane, 
under Lieutenant Simpson, and from the Blanco, under Lieutenant-Commander Cas- 
tillo, chief of staff to the commodore; with them came surgeons and engineers. 

It has been asked, of what nse would the Whitehead system of torpedoes have been 
in such an action T The answer would seem to be that the Whitehead or any of the 
diverging systems would have proved to be dangerous and suicidal. The spar type 
alone might have been used. It is worthy of note that, while the Chilian vessels could 
always bring some of their guns to bear on the Huascar, the Huascar found herself in 
many positions where only sheering would bring her guns to bear on them. In fact, 
this action tends to prove that an all-round fire, even inferior in single guns, will have 
a great mI vantage over a preponderance of fire within only given limits. 

IZ. 

Two VESSELS AGAINST TWO. — In two veSvsels against two we can- 
not follow the tactics of two against one. The ships must work together 
or there is danger of two combining on one. The two vessels should 
keep within one cable of one another, and, according to Captain Fre- 
mantle, in line abreast, and according to Admiral Eandoiph in his modi- 
fication of line abreast. Both authorities agree that they mnst act to« 
gether and try to isolate one of the enemy and combine on him. 

It may be laid down as a maxim that vessels engaging two and two, 
the advantage is with that side whose ships are close together. 

Plate XIII, Fig. 6, exemplifies this, the ships being in Admiral Ban- 
doiph's formation. Ai and A2 are nearest together. Bi in order to ram 
Ai at X mast pat his helm down the same instant that Ai does, and 
therefore mast have anticipated Aj's move, which is not likely. 

Plate XIII, Fig. 7, shows when Bi and Bs choose to attack. Ai and A^ 
are in closer formation. A2 can see B^'s move to ram Ai well marked 
before he need put his helm down to ram B2 at x. 

Three ships against two. — ^The general rale is for each side to 
strive and ram the enemy's ships farthest ofif. The two ships, keeping 
well together, should try and ram the two ships farthest off of the line. 
Other than this rule there is no special tactics for the two ships to ase. 
The point to strive for is to use both of your ships on one of the enemy 
if you can. 

For the three ships, a formation is best where two of the ships are in 
line abreast, or in a modification of it, and the third ship is kept in the 
rear, ready to assist either of her consorts which may be attacked. 
482 6 
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CHAPTER VI. 



THIC ADMIRAL AND HIS FLEET. 



I. 

The cominander-in-cliief of a fleet in time of war has from the outset 
a very complex duty to perform, viewed from a tactical standimiiit. Not 
only must he be able to exercise his fleet in the varioas evolutions, ami 
to classify and to arrange his ships in line-of-battle according to their 
values as regards speed, armament, and turning qualities, but he must 
know just what types of vessels are suited to compose his squadrons, 
in order that he may undertake the work cut out for him. 

To discuss only that part of the Admiral's duty which relates to fight- 
ing his fleet on the open sea or on the enemy's coasts, or to defending 
his home ports, comes more within the province of these pages. 

He must have an intimate acquaintance with the signal book, and in 
it should be laid down his plans of battle and the lines of action that 
will be followed in an engagement. These, in common with all other 
tactical maneuvers, should be thoroughly discovered to his captains. 

The Admiral must be versed in naval strategy, and thert^ are cer- 
tain rules governing its general principles which he must ever keep Id 
mind. Captain Fremantle formulates them as follows : 

Ist. In any fleet intended for action on the open sea the ships uinst be bo far alike aa 
to be able to act together against the enemy in any tactical evolntion which the Ad- 
miral may require to be performed. 

2d. If special ships, snch as rams, gunboats, or torpedo vessels, are attached to a 
fleet, they mnst act independently of other ships, according to a prearranged plan, 
in which all their peculiar qualities may be best developed. 

Since the problem to be solved is how one squadron is to gain an ad- 
vantage over another of equal force, we think that the solution may be 
summed up in the following maxims : 

1st. Surprise an enemy and attack him when he is unprepared. 

i2d. Overwhelm a portion of his f«Tce with the whole of yours. 

There are certain main objects to. be clearly borne in mind which fol- 
low from these maxims. These are, primarily, so to form the fleet that 
it may not offer any isolated portion to the enemy's attack, and that the 
whole fleet may readily be brought into action to repel attack ; secondly, 
so to maneuver as to be able to concentrate your force on a point of the 
enemy's formation. / 

To carry out these object^s* certain tactical action must be resorte<l 
to ; for instance, disguising to the last moment from the enern^ your 
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plan of actiou, so that it may come to him in an unexpected way or from 
an unexpected quarter, such as getting him between two fires or mass- 
ing on one of his flanks. To do this will require thorough drill, the 
most perfect discipline, and a complete knowledge of naval tactics. 

According to Captain Bivet, certain strategical considerations will in- 
fluence the determination of the commander-in-chief as to whether he 
shguld force an action or avoid it if he can. Among them will be found 
the following: 

Are the nearest coast ports friendly, neutral, or inimical? 

What are theil* distances, and how do they bear ? 

Can re-enforcements be depended upon during the action ? 

In what direction can it be reasonably hoped that these re-enforce- 
ments will appear? 

It may be set down as a maxim that a fleet, in any formation, if it dis- 
covers the enemy near at at hand, as, for instance, through the lighting 
up of a fog or coming around a point of land, and this enemy in the midst 
of performing an evolution, it is the duty of the commander-in-chief ol 
the formed fleet to charge the other, even if the formation then in is 
not a good one for attack, and the formation the maneuvering fleet Is 
striving for is better than his own. 

In modern warfare, with great clouds of smoke and rapidly moving 
vessels, it will be with great difficulty that friend can be distinguished 
in action from foe. To prevent accident, it is possible that nations will 
assume some color or some distinguishing mark for their fleets, as they 
have color and cut for their army and navy uniforms. We can con- 
ceive of a weak fleet, as a piece of strategy, assuming the enemy's liv- 
ery, and adopting some other means of distinction, for the time being, 
which will permit them to be recognized by their friends. 

Lieutenant Gampbe 1 says : 

I look upon the syBtem of commanication between the Admiral and his fleet as ti- 
tally important to the sacoeas of an action in the present time and in the fntnre, evea 
more than in days gone by. 

Referring to his own Navy, Mr. Campbell says : 

With soft coal, as now carried, it is literally impossible to make out the Admiral's 
signals, and this is still more palpable when topgallant masts are down and the ship 
is clear for action. 

Coal, therefore, for purposes of fighting at sea, must be smokeless. 
Since we, in our Navy, burn generally anthracite coal, we are to a great 
degree spared the annoyance of smoke, but whether we can develop the 
same high engine-power with this fuel which can be done with the softer 
coals we leave to others to decide. In a pitched battle, though, the 
enemy's smoke puts us all in the same category. 

As this will be the case, battle signals must be very simple. Thew 
should never be a hoist of more than three flags, and shaiies should be 
sab.stituted for colors, if possible, such as is used in Distant Sigtialing^ 
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according to the IntematioDal Code. Still better, signals made np of 
cones, double cones, cylinders, and balls sh ould be employed. 

Most authorities agree that in action, on acco un t of smoke, the weather- 
gauge is almost as necossary now as it was con sidered to be in the days 
of Rodney and ]^elson. There are tacticians, however, who believe that 
this position does not possess the merit claimed for it, and prefer to 
have the wind set in a direction that will bring it abeam for each vessel 
when attacking. Lieutenant-Commander Goodrich, U. S. N., says that 
the weather-gauge prevents you ft*om seeing where your missiles strike, 
a very necessary point to be sure of. Under all circumstances, we be- 
lieve that the Admiral should so maneuver his command as to be on the 
weather end of his line. 

Ships, in all probability, will have to coal on the open sea, as, for in- 
stance, when maintaining a blockade or in long voyages, especially if 
sail power is still further reduced. Probably no nation has had greater 
experience in this respect than our ow n, and in the event of war now, 
nnqtiestionably our experience will be still further enlarged, as we have 
no colonies upon which we can rely, and coal undoubtedly will be con- 
sidered contraband of war. Several methods for coaling on the open sea 
have been proposed, and one suggested by Lieut. B. S. Lowry, of the 
British Navy, seems to possess, at least, the claim of novelty. His plan 
is substantially as follows : 

In coaling at sea the coals should be taken on board with the vessel 
steaming ahead, especially if there is any sea on, as will likely be the 
case nine days out of ten. A steamer should be fitted to carry a cargo 
of coal already put up in ^^ carriers," which resemble somewhat the life- 
cars now used on sea-coasts to save life. Each carrier holds one ton or 
less. The collier is towed on the quarter of the ship, and, besides the 
towing hawser, there is a jack-stay from the quarter of the collier to the 
bow of the ship. The carrier is haulec) along this last line in the water, 
and taken on board the ship by a yard and stay, if coaling over all, or 
by yard-arm purchase and gurnet if coaled through a port. The empty 
carriers are sent back the way they came. 

The strategic value of coaling points is apparent. Nations with navies 
must make sure in time of peace that their vessels will not be rendered 
useless in time of war through a lack of fuel-supply. This supply may 
be divided into two classes, fixedj or coal stations, and movdblej or by 
steamers using a temporary base. Probably the carrying on of a war 
will exact both systems being in a degree maintained. Each has its 
advantages, but undoubtedly the last category presents the gresitest 
number. * 

We have said that a necessity for coal supply must be met in a time 
of peace ; that is, either the coaling station must be protected by dip- 
lomatic methods, or else by regular fortifications and marine defenses. 
In most cases this last condition would necessitate purchase of the ter 
ritory, and the coal station immediately partakes, more or less, of the 
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nature of a colony. In time of war this station will have to be guarded 
by vessels, which could be otherwise employed, and therefore develops 
at once a disadvantageous aspect. Again, it may be a long distance 
from the theater of war, in which case no small percentage of fuel will' 
be burned by a vessel going to this station and returning to her duties 
with the fleet. Another point: the enemy will do his best to capture it, 
and 8iuce shiyis will probably have to keep up the supply at this depot, 
he will try to seize the colliers &n route. One of the few advantages of 
this means of coal supply is that at the outbreak of hostilities coal can 
be obtained whereas otherwise the necessity would have to be foreseen, 
and vessels with fuel-cargoes be dispatched in time to supply the fleet. 
To insure a coal supply under the second category, in time of peace, 
the Government must encourage a large proportion of the fast merchant 
steamers to be so built that they can carry cargoes of this commodity 
to such rendezvous as the nature of the war shall decide. These rendez- 
vous, from a strategic point of view, should be as varied as possible in 
location, so as to mislead the enemy. The advantages of a movable 
coal supply here become apparent. The location of the depots not be- 
ing known to the enemy, the capture of the supply vessels is much less 
likely. Then, the points of supply being near the base of operations, 
little or no coal will be consumed uselessly. The drawbacks to this 
method of supply are that a rendezvous where the fleet could coal, hav- 
ing a hostile environment, would be harder to establish, and, if estab- 
lished, would be more likely to be attacked in force. Then, again, steam- 
ers at the outbreak of a war may be hard to obtain, the distances that 
they have to be sent may be very great, and the fleet might sufler in 

consequence. 

II. 



Admiral Aube remarks, "A fleet superior in numbers will be, fi'om 

■ 

the commencement of a naval war, the mistress of the seas, other things 
being equal.'' 

According to Captain Noel, there are two fundamental principles to 
be observed in preparing a fleet to operate in time of war : 

l8t. lu selecting weapons for service with a fleet, choose those that are capable of 
iiiflictiug the greatest possible injury ou the enemy with the least possible danger to 
yourself. 

2d. In the organization, maneuvering, and formations of a fleet, and in the use of 
aignalSf study the utmost simplicity, arranging everything with a view to efflcieney 
combined with the fewest prospects of damaging friendly ships. 

Ships may be classified under the following heads, and may be com- 
bined to compose a fleet of armor-clad line-of-battle ships : A reserve of 
armor-clads, observation squadrons, cruisers (preferably of steel), com- 
merce destroyers, and dispatch vessels. Ships from these classes, either 
combined or single, will operate especially on the high seas. Coastwise 
squadrons will be composed of armor-clads, gun-vessels, tenders, har- 
bor flotillas of gunboats, torpedo-vessels, torpedo-boats, and their tend- 
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ers. There are other vessels that mast be nsed tcith the fleet which may 
Dot be considered of the fleet, and which are only famished when re- 
quired to fulfill some special duty. 

Captain Noel, for warlike purposes, would have his navy divided as 
follows: 

1st. A fleet of heavy ships of the line. These vessels, by reducing 
their top-hamper, and having only topsails, courses, and fore-and-aft 
sails bent, would save enough weight to permit stowage of extra coal. 
They should be provided with heavy towing hawsers. 

2d. A squadron of cruisers attached to this fleet, all of great speed 
and ftilly rigged. Their duty is to Treconnoiter, make prizes of hostile 
cruisers, and to obtain information from shipping. 

3d. Dispatch vessels. 

4th. Torpedo-boats of a size large enough to keep the sea on their 
own account. In cruising they should keep with the ships whose tend- 
ers they are. 

Captain Harris says: 

As the speed of the slowest ship is the speed of the fleet, no vessel shoold he as- 
signed to the line of battle of less speed than 12 knots. With the swiftest fleet lies 
the option of giving or declining battle, and also whether or not the battle will be 
limited to artillery alone. 

Lieutenant Besson, M. F., asks the following question concerning a 
reserve squadron : Should the fleet be divided and flght with a certain 
number of ships, letting the others keep out of the battle until the fbr- 
mations are broken up, or ought the fleet to be kept together and should 
there be no reserve? This query he answers by saying that every 
flghting formation presents two feeble points. These are the ships far- 
thest off; that is, the outside or flank vessels. Divide your fleet into 
detached squadrons and you increase these feeble positions, and there- 
fore diminish ite power. If your fleet is much larger than that of the 
enemy it might be done; otherwise not. Is it not more rational to pat 
the reserve on the field of battle to strengthen some part of your linef 

There are three places to put the reserve ; they can either be put be- 
tween the line-of-battle ships, in line abreast, so as to diminish the dis- 
tances without adding to the length of the line, or tliey can be put be- 
hind the center or wings of this same line abreast. 

In the first case they interfere with the free movements of the ships, 
which is a bad feature, but tliere seems to be no fault to find with the 
other two positions in which we consider they can be placed. 

The latest authorities combine in the opinion that there should be no 
regular reserve squadron, believing that all vessels of any size and 
strength should be in the line-of-battle. 

We would call attention to the necessity' of having an efficient squad- 
ron of " lookout^ vessels. Two squadrons bearing down on one another, 
and steaming at the rate of 10 knots, pass over three cables' length in 
one ndnute. Hence the necessity of great speed in these vidette vessels. 
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These vessels will probably be unarmored cruisers, but there are mauy 
tacticians who are of the opinion that, besides their lookout work, they 
should be placed in the line of battle. Admiral Penhoat says, decidedly : 

Large craisers of great Bpeed and few gnos, or of feeble battery power, shoald be 
titted with torpedoes aud be put in the line of battle. 8nch vessels will increase their 
value if to these qualifications is added turning power. 

A fleet should have its videttes stretched over a distance of 20 miles 
ahead and 10 miles on each flank. 

It must be remembered that this vidette or lookout squadron is a 
regularly organized body, and differs entirely from single vessels sent 
out from any squadron of the fleet to observe the enemy or to draw his 
Are. These last may be termed skirmishers. 

In that part of the fleet termed ''the convoy" must be vessels fitted to 
carry ammunition. As they will have to supply the fleet under all con- 
ditions of environment, their fittings as regards protection from pro- 
jectiles of the enemy, defense from any attack, and ability to supply 
their cargo becomes a serious war problem. They should be supported 
by rams and torpedo-vessels (these last they should carry), and by one 
or two ]K>werful corvettes. ThcHc corvettes should be furnished with 
good towing hawsers. The armament of the ammunition ship should be 
a large number of machine guns. The enemy will do their utmost to 
destroy or capture such a vessel. 

Large, clumsy ships, with inferior speed and large evolutionary circles^ 
sbould never be permitted to cruise alone, no matter if they have heavy 
batteries and are well protected by armor. 

III. 

The Admiral should supply to each captain commanding^ vessel un- 
der him, copies of the *' helm table" and speed table" of each vessel of 
his fleet, so that it can readily be found, on the commander-in-chief 
signaling the number of revolutions of the screw of his flagship, how 
many revolutions are necessary for each ship to make in order to pre- 
serve the formation. Then, again, each captain, knowing which ship has 
the largest turning circle can7 when this vessel signals her evolutiouary 
helm angle, judge what amount of helm to give his ship. Mast-head 
angle tables, for open and closed order, must be prepared for each ship 
both when in cruising and in fighting trim. Each captain must have 
these data. 

All professional writers call attention to the necessity of the captain 
being thoroughly informed as to the Admiral's plans, and agree that 
they should be strictly conformed with, especially in res])ect to the speed 
of the ship and the intervals and distances to be maintained. If the 
commanding officers of ships are not thoroughly imbued with the spirit 
of the commander-in-chief, and are not conversant with his tactical plan 
of action, there can not only be no success, but only disaster and defeat 
can l>e looked for. 
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A great diversity of opinion exists as to tbe post the Admiral should 
occupy in an engagement. No doubt he should be in a position where he 
can see and where he can be seen of all, so that the simple signals with 
which he must content himself can be easily observed. Personal ex- 
ample;, however, will weigh more in the scale of victory than signals, and 
therefore we find that since all actions now are based on the ram, the 
Admiral's post is in the place of danger; he must lead into battle. Ad- 
miral Penhoat says: '^ He should lead in in line ahead. He can then 
change direction of the fleet without using signals." 

By some authorities the Admiral is placed in the center of the line; 
this is an excellent post should he elect to fight in two lines ahead or 
even in line abreast. The only |>oint to be made against this position 
in this latter formation, is that the commander-in-chiefs movements 
and signals will be more obscured with smoke than if he was in some 
vessel large enough to lead into action, but which, not having been 
given a number in the line, can shift to the weather flank. As the 
flanks will be the points most likely to be attacked, we conceive it to be 
the place of the Admiral to make his presence felt on either one or the 
other of them. 

There are writers who believe that the post of the Admiral should be 
with the reserve, either in a special ship or in one of the armor-clads 
We hardly see the philosophy of this in a pitched battle, as the flag- 
ship would probably be inferior to the armor-clads of the line-of-battle 
in one or more respects. 

A German writer has the following remark on the post of the com- 
mander-in-chief during an engagement : 

The AdmiraPs flag belongs on the largest and most powerful vessel, which should 
outshine all others as a brilliant example in the heat of battle. History shows that 
the Admiral must himself be in the midst of the fight. If he wishes to be the vital 
element in his ship, and to make the best use of all the components of his command, 
then he must put himself in a position to see everything and to be seen of all. 
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CHAPTER VII. 

FORMA TIOXS. 
I. 

There are tactical precepts which are common to armies fighting; on 
shore ami to fleets eugagiug at sea. NaiK)leon says: ''Coucentraie 3*our 
forces; do not have a weak ])oint. To move en masHe and with rapid- 
ity on the enemy, and to attack him where he is weakest, is the secret 
of victory." 

The principle which answers to this is concentration. This precept of 
war, which is universally admitted to be excellent, is especially appli- 
cable to fighting with rams. To weaken or to destroy by greater num- 
bers a part of the enemy's fleet, then to be able to bear down afresh on 
some other part of his formation w ith a superior force, is the special ob- 
ject of all attacking maneuvers. 

A fleet is in order of battle when all the vessels com]>osing it can use 
perfectly all the means of ofifense and defense that they are provided 
with, without interfering with one another or detracting from their 
mutual support. The offensive weaiK)ns of the line of battle are guns, 
rams, and torpedoes. 

The principal conditions which a formation of a fleet for nttack should 
fulfill are: 

1st. The largest amount of liberty of evolution for each vessel, and at 
the same time the best emploj'raent of the peculiar fittings of each ship 
for attack. 

2d. It should permit the execution of every maneuver in the least time, 
with the greatest speed. 

t^d. It should be simple, flexible, and easy to keep, under all condi- 
tions of sea and weather, without exposing the ships to collision. 

4th. Unity of direction of each vessel's course must be preserved. 
The vessels must maintain their stations, aud they must be able to 
change rapidly to the direction of the enemy's attack. 

5th. It should be such as to permit the fleet to be able to cope with 
any particular necessity for preservation imposed on them by the enemy. 

6th. Between vessels of the fleet there must be mutual 8ui)port either 
for attack or defense. 

7th. It should permit the fleet to be kept well together under the eye 
of the Admiral, so that each vessel can see his signals. 

In dividing the fleet, should the basis of division be either the group 
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or section, attention shoald be paid to the equality of the ships which 
are to act together, more especially to their maneuvering capabilities. 
These vessels should exercise together, should learn to move as one, 
and should only be changed under circumstances of necessity. 

In old days the signal-book was shut when the fleet bore down ii[)ou 
the enemy. Now it may be required to maneuver as a fleet until act- 
ually engaged. For this reason Captain Fremantle thinks that a long 
line of ships, either ahead or abreast, will be impracticable. 

Any attacking formation will finally disappear during an engagement, 
and the fight will, in all probability, settle down to actions between ves- 
sels. The Admiral must be careful to designate certain vessels to act as 
rallying points, or as nuclei for the re formation of his fleet, either for 
purposes of concentrating for renewed attack, or to combine for mntaal 
support to fight in retreat. 

II. 

A fleet or squadron can be formed as follows : 
1. In line ahead. 
' 2. In line abreast. 

3. In bow and quarter lines. 

4. In triangles or quadrilaterals of difierent shapes. 

The first three formations which are simple,]cau be made oompowid or 
complex by doubling or repeating the formation in some peculiar man- 
ner, as, for instance, forming in two lines ahead, alternate line abreast, 
in naval square, in double echelon, &c. The fourth formation is always 
compound 

The basis of fleet division is either the ship, section, or group. The 
most mo<lerh idea is probably that each line-of- battle ship is a unit in 
itself, and in order that it may be thoroughly effective it must not be 
hampered in the use of any of its weapons by having to act as part of a 
formation with any other vessel or vessels. Mr Besson says, although 
the tactical unit is the single ship, and while her first duty is to act for 
herself, still a designated vessel next to her in line should be combined 
with her to develop the best results to be obtained with the ram for 
each vessel. 

Captain Courbet, M. F., in 1872, in order to apply in the best manner 
the principle of concentration of a larger portion of his force on a smaller 
portion of the enemy, took as the tactical uuit two vessels, which he 
called a section. One of the vessels was termed the leader, and had the 
other vessel under his control. These two vessels, in English, may be 
designated as the " leader" and his ''mate." They must combine their 
energies in attack and give mutual support. 

Admiral Penhoat also favors the interdependence of two ships, and 
in all the formations and movements discussed by him and by the 
writers who assume this tactical unit the two vessels act together. 
As a general thing it was contemplated that the best position for the 
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RQbordinate vessel was on the quarter of the leader, so that all lines 
ahead were alternate lines ahead, and all lines abreast were alternate 
lines abreast. We have said that Mr. Besson believes in the necessity 
of two vessels acting: together, but he differs from all other tacticians as 
regards the relative position of the two in attack. Believing that the 
plan of attack should be based upon the use of the ram, he shows that 
the ships should be abreast of one another in order to develop this weapon 
to its fullest extent, and that therefore the line of battle should be a line 
abreast. He also goes on to show that any otherrelative bearing between 
the two vessels puts one or the other of them at some disadvantage as 
regards helping its consort. 

Admiral Penhoat, in common with most writers now, believes that the 
fleet should be made up as follows : Two vessels should compose a sec- 
tion ; two sections a division ; two divisions should form a squadron^ 
and two squadrons a fleet. This would make the fleet composed of six- 
teen vessels. If there is a less number than sixteen, the squadron must 
still be composed of eight, and the rest must be over, and be exercised 
as another division or squa<lron. 

We now come to the consideration of the group as a tactical unit. 
During many years the students of this science were struck with the 
necessity of so dividing the fleet that the particular qualities of each 
ship could be given its proper value, and the divisious of the fleet into 
groups found numerous defenders. Until lately this has been a favorite 
system, since. it was considered to develop in the greatest degree the 
following points : 

1. Each ship's battery was clear. 

2. Each ship was considered to be entirely nnhamiM*red in its move- 
ments as regards ramming. 

3. There was the greatest mutual support between ships. 

Although the p^loton or group was originally intended as a forma- 
tion to cruise in solely, and ships moving in this order were without any 
arrangement, save that one was designated as the leader, still it soon 
came in to prominence as a fighting formation, and was especially favored 
by the English. In 1868 Captain Semetchkin, of the Russian Navy, was 
entirely impressed with its usefulness, and in his work on " Naval Tac- 
tics'^ divided the squadron into two divisions, and each division into 
two groups, composed of three ships each. These groups were either 
equilateral-triangular or rectangular-triangular, with equal sides, the 
hypothenuse forming the rear face of the group. 

Captain Lewal, of the French Navy, divided the squadron into three 
groups, each group containing three ships, one being designated as 
" group leader." Mr. Laughton's plan is nearly identical with this. He 
makes the basis of fleet di\ision a^gMCkfronof three vessels, each squad- 
ron to have its admiral. He gives as a reason, that each vessel is along- 
side of his admiral, and therefore in the handiest position to send or 



92 

eive signals. Besides this the admiral is irauediatel; supported hy 
i ships of his cotutnaad. 

i/ieiireuantdePenfentenyo, of the French Kavy, in his work on"Kains 
Battle," says tliat the tactical uait is a groap of three or four aroior- 
d« arranged iu a triangle or sc|uare. He farther says that a squad- 
1 should contain at least two divisions, and a fleet two squadrons and 
least twelve armored ships. 

jienteimnt Campbell, speaking ai>on this point, says that the " evolu- 
nary unit" seems to rest between a group composed of two. three, or 
r ships. ^Yith two ships, one ship should befourpointB on the qoar- 
of the other, and two cables from it; with three ships, the third 
p should be three cables from the second ship and four points on hei 
Jrter. {See Plate XIII, Fig. S.) With four ships, the fonrtb is placed 
in the figure. 

According to Ca[»tain Fremautle, the subonlinate vessels of a group 
mid be the handiest and fastest. 

kir. Campbell says, that in a fleet actually organized for war, a group 
luld consist (if the fleet be sufBciently large) of three line-of-battle 
ps, three tenders, and six torpeilo quarter-boats, 
iiommander Noel also divides the squadron into groups. He adopts 
I triangular gronp, wbicb he forms in different ways. (See Plate XEV, 
;s. 1, 2, 3 & 4.) He says : " Since, nowadays, fleets are and mast be 
de npof vessels of different powers, and whose parts to play in a fight 
I essentially different, the group-leader can, l>eing the stauncbest, 
I his consorts uudor cover." Furthermore, he takes issue with Cap- 
a Colomb on the point of the tatter's condemnation of the group sys- 
1 for either attack or defeuse, and gives cases to show that groups 
I maneuver to pass down the line of an enemy with a narrow front 
-equii-ed, and that they are most mobile for change of formatiou to 
i], aud, that in case of collision with the enemy, tbey will not pile upon 
) another as they would do if they were in line ahead; also, that if 
' line woj broken, re-formation is more feasible with this system. 
Ve may observe right here what may be sot down as a maxim : The 
tory will probably lie with that fleet whose formation will i)ermit it 
keep its integrity the longest. 

a regard to the number of vessels comprising a group, Captain Fre- 
ntle says, "There is no special virtue in the number three, and there 
lo extraordinary strength of formatiou in the scalene tri an gle." This 
st favored grouping in the English service consisted, perhaps con- 
is, of oul' vessel leading, termeil at, by Captain Lewal, the groop- 
der ; a second vessel two points abaft the beam of the first and one 
tie off, and a third vessel on the other quarter of the first and two 
lies oft". We believe that the English signal-book now permits of 
■M latitude iu the use of this system. 

liicutenant Campbell is one of the greatest champions for the group 
matiou, and docs not hesitate to say, " I believe that no formatiou is 
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better adapted to the development of the torpedo, the ram, and the 
heavy artillery of the present and the future.'' 

Lieutenant Cattori, of the Italian Navy, believes in equilateral-tri- 
angular groups, with the groups revolved through 30o about the center 
of figure. Several of these groups in line abreast have the advantage of 
the group system and that of line abreast in three lines. (See Plate 
XIV, Fig. 5.) 

We can hardly look upon this formation as anything but pretty the- 
oretically, as the formation being so hard to keep would be certain to 
degenerate either into isolated g;*onpsor into a formation in three lines. 
It is unquestionably clumsy to maneuver in. 

Lieutenant Besson says that the result of the drill in the French squad- 
ron of evolutions was such as to condemn the group system in toto. In 
speaking of a formation for attack, he remarks that all orders on lines 
of bearing, and particularly the group formation, must be abandoned. 
" The group formation is the worst of all " are his words. He goes on 
to say that in the group formation the vessels do not give each other 
such efficient support as to make up for the clumsiness of their ar- 
rangement. Line ahead in groups is a bad cruising order, as the slight- 
est movement of the helm or change of speed may cause a collision. 
In every case it is difficult to imagine a fleet going into action formed 
in this way. 

At first glance it is very different with line abreast in groups. We see 
here, in each group vessels can easily change speed ; the wing vessels 
especially can do so without danger of collision. Although the forma- 
tion may be said to possess all the merits of supplementary lines, still 
the difficulty is that changes of direction, maiqtaining the group forma- 
tion, are well-nigh impossible. This, and from the fact that this arrange- 
ment exacts an unanimity of action between ships which is hardly to 
be brought about, would seem to call for an absolute rejection of the 
system. 

Lieutenant Eivet, M. F., calls attention to the following defects in this 
system. He says : 

At first glance, the thiee triangles that can be formed from a group of three vessels 
seem to fulfill ull the requirements of a perfect formation, but when we come to ana- 
lyse it, we find the length of time that it will take these ships to oliange the form of 
their triangles or direction is too long to recommend the group syhtem as a lighting 
formation. 

The most competent authorities are unanimous in condemning it. 
Each group presents two weak points, one on each Hank, where two of 
the enemy can easily concentrate, as shown in Plate XIV, Fig. (>. 

In regard to the fundamental organization and numbering of the fleet 
in line-of- battle, we lean towards the miahod given by Admiral Pen- 
boat. The fleet should be considered to be in line abreast, arranged 
as in Plate XV. The first guide on the right of the line, the second 
on the left. These act as general guides. There is also a right and 



94 






"*: 



left ^iiide to eacb squadron. These guides will be most particular in 
regard to speed, course, and mutual bearing. It will be seen that the 
guides keep half a ship's length ahead of the line ; Admiral Peuhoat 
and Admiral liandolph both t^ay that this is as easily done as to keep 
exactly abreast. When the fleet is in line, the Admiral should signal 
the direction of the dress. 

We favor this method of assigning numbers to the fleet, since it will 
cover any system of tactical division. (See Plate XV.) 

The numbers for the lineof-battle are sixteen, or as many more as 
needeil, up to thirty-six. If the group or division system was used witii 
four to the group, the numbers would run as in the figure. If there were 
three vessels to tlie group the numbers would be in the following order: 1, 
12, 13, 2, 22, 23, etc. If the section system or combination of two vessels 
is used, the numbers would run : 1, 12, 2, 22, 3, 32, etc. If the tactical 
unit was the single vessel, we would still have to use the method of 
numbering used in the section system, so as to have numt>er8 enough 
for 16 vessels. It will be seen that the leader has always a single number, 
and that the subordinate vessels have a two-figure number ; the ten^ fig- 
ure telling the number of its section or group, and its units figure the 
number in the section or group. The line-of-battle should first be fur- 
nished with numbers, then the reserve, then the look-out squadron, aBd 
finally the convoy. 

The probabilities are that this system does not furnish numbersenough 
for all the squadrons of a large fleet unless the group system of assign- 
ing numbers is used. The only point to be looked out for is, to have 
each distinctive squadron numbered on some system. These numbers 
need not necessarily run from right to left ; in fact, the left group or sec- 
tion, most likely, will have the leader on the flank, and it is this vessel 
which should receive the single number. 

Formations may be either natural or inverted. They are natural when 
the numbers run in order from an assumed right towards the left (the fleet 
or squadron being in line abreast), and inverted when the squadrou ha^^ 
changed course simultaneously sixteen points. The natural order should 
always be maintained except when forced hj circumstances to form in 
an inverted formation, which should be only as temporary as iK)ssible. 

It will be understood that each ship has an invariable or distinffuish' 
ing number, as explained above, and a number in line, which is her num- 
ber from the ship on the right, the squadrons being in natural order. 
The ship on the right should be No. 1. 

The Admiral should assign himself a number in the line, leaving a 
tender or some small vessel to take his place, should he see fit not to 
occupy his billet. 

In regard to open and close order, Cai>taiii Fremantle says: 

We may reinurk oti the much greater ditiiculty of keeping anythiug like a good 
statiiiii when in "oiien" than in *' close order"; and i ow ihat ** close onler" is spec- 
ially ordered in a fo;;, it is ahundantly clear that it might and should he iuaiotaioe<i 
under all circnmHtjiuces hy night and by day, except in very bad we>ather. 
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Mr. Laugh ton defines ^^ close order" as 150 yards and ** very close 
order" as 100 yanls. The g^eneral rule, liowever, in tactics is, that no 
interval or distance should be made small enough to admit of two ves- 
sels fouling in any manner. Admiral Penhoat is of the opinion that 
the distances and intervals should not be arbitrary, but be laid down 
with great rigor, and Captain Bivet says that the distances between 
ships should be two cables, or two-thirds of the diameter of the evolu- 
tionary circle. 

The distances between vessels in double line abreast should be a lit- 
tle more than in simple line abreast, but should not exceed four cables, 
or once and one- third the diameter of the evolutionary circle. 

The intervals between two lines should be about six cables for a speed 
of ten knots. Supposing each tleet charges at ten knot's sx>eed, the two 
will come together at a rate of twenty knots. This rate makes the sec- 
ond line engage the enemy two minutes after the first. This interval 
ought not to be made smaller. 

III. 

It is hardly necessary, we take it, to go over the thousand and one 
modifications of the three or at most four simple formations in whioti 
a fieet can be arranged. Nearly every tactician has his favorite methods, 
diflfering somewhat from those of other tacticians, to which formations 
lie gives special names, and special rules are laid down to preserve their 
iutegrity. 

It will perhaps be well, however, to look back twenty years, when 
broadside fire was the basis of attack, and ships had only moderate 
8i>eed, and see the multiplicity of formations that were considered to be 
necessary, then gl£^nce at the situation to-day, and observe what sim- 
plicity of order is forced upon us by the ram, and by the enormous en- 
gine power of ships. 

In 1866 there were fifteen simple and compound formations. These 
were drilled in, and undoubtedly were found to be not only satisfactory 
bnt imperatively necessary. To-day, according to Lieutenant Besson, 
only two simple formations are retained, line ahea<l and line abreast ; 
and two compound formations, two lines ahead and two lines abreast. 

Formations are either simple or comx>ound. Simple formations are 
line ahead, line abjreast, and line of bearing. This last is sometimes 
ternied Schelarij and when ships are in this formation they bear from 
one another all the way from two points forward and abaft the beam, 
relatively, to four points. 

Oomx)ound formations (see Plates II & III) are those where the simple 
formation is repeated, as two or more lines ahead, two or more lines 
abreast. On two lines of bearing making difierent angles with each 
other, and known as chase and retreat formations; squares, which are 
either litres ahead, lines abreast, or lines of bearing of unequal length, 
but where the distances and intervals are equal in size and number; 
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modificatioDS of the square, and the uumeroas group forms. By some 
writers, compound formations are confined to designate the group ; by 
others, the group formation is called ^^ special." All this is a mere ques- 
tion in terminology, and we prefer to class as compound all those for- 
mations which are not single lines ahead, single lines abreast, and single 
lines of bearing. 

According to some authors, line ahead is too extended for an attack- 
ing formation, but it is very useful in going through a narrow channel 
The line abreast and the line of bearing take up too much sea in width, 
and they necessitate changes of direction that are very difficult to make 
when the enemy is sighted. 

These writers either depend on compound formations for combat, or 
else believe in no regular attacking formation at all. 

According to Lieutenant Cattori, of the Italian Navy, the line ahead 
is only useful in tortuous channels, but in other cruising it is of little 
or no account. As a fighting formation at sea he says it has no place. 
Compound lines ahead may answer in cruising in s[>ecial cases, and it 
is useful in time of war to force a passage and to enter a harlK)r under 
fire. In eft*ect, it is sufficiently concentrated, yet simple to permit change 
of direction without change of formation. The nature of the defense 
from the shore would have to determine whether the ships would have 
to be lashed together or whether the compound lines ahead would be 
two lines ahead or alternate line ahead. The commander-in-chief, in 
this case, most authorities agree, should not be in the line. A French 
tactician says : 

Line ahead is probably tbe best formation for entering a liarbor, even where mines 
are saspected. If the torpedoes are in a line perpendicular to the line ahead, only 
one ship would be blown up. If they were mora scattered, going in this formation 
will increase the chances of some of the vessels getting through. Of course a sus- 
pected locality should be thoroughly countermined. 

Leading into a fight or bearing down on an enemy^s position in line 
ahead has its advantage; it does away in a great measure with the ne- 
cessity of signaling. Then, it is easier for the captains of the vessels, 
as they have no dress to keep, but only to maintain their i)osition in the 
wake of the next ahead. According to Admiral Penhoat, with a small 
fieet, say of six or eight vessels, the best arrangement is in line ahead 
in single column, with a distance of two cables between ships. If a vessel 
must slow for some cause, she shouhl steer out of line. The line-of- battle 
is most easily formed from this formation by changing direction eight 
points and then coming into line abreast. (See Plate XVI, Fig. 1.) If 
the fieet is large, the Admiral recommends bearing down in two parallel 
lines, which is double line ahead, for the reason that if all the vessels 
were in one line they could not see the Admiral's signals, and also they 
would take too long to get into line abreast, which seems to be the favor- 
ite formation for attack. Double line ahea<l can be formed in two ways: 
the even number may form the second line by falling out to starboard 
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or to port when formed iu one single line ahead, or it can be formed 
from the last half of the fleet, (See Plate XVI, Figs. 2 & 3.) 

When the lines are formed iu the first manuer^nd the odd nnmber 
are in the right-hand line, and the two lines have an interval of about 
five cables, the formation is an order of battle in two lines abreast, mov- 
ing by the flank. It is easy to see that a fleet established in this forma- 
tion can come qnickly into the order of battle in two lines perpendicular 
to the bearing of the enemy. 

Admiral Penhoat's advice, then, is that, as a general rule, it is better 
to have one line even if it is a little long than to have two or more, 
especially when in the same waters with an enemy. The limit of one 
lineiseightvessels. If thereare more than eight, two linesahead must be 
formed. Change of direction is made without difficulty. In each line 
ships can drop off on the off side without interfering with each other. 
The smallest interval between the lines should be greater than the di- 
ameter of the evolutionary circle, so that in case a vessel had to drop 
oat on the side nearest the other line, she couhl turn without danger 
of collision. Thisinterval should be from four to six cables. The maxi- 
mum interval between the lines need only be sufficient to let the fleet 
form line abreast on a line of bearing eight points from the old course. 

It is difficnlt to bear down on the enemy in any spread-out formation, 
and preserve the stations of the vessels. If iu bearing down, the enemy 
shifted his bearing to the right or left, he can often be kept in front by 
changing the coarse without changing the formation or the absolute 
bearing of the lines. In steaming in line abreast, the captains of each 
ship must preserve for their vessels — 

1. The coarse. 

2. The bearing. 

3. Their station in the line. 

Each ship's compass should be perfectly adjusted, or its errors mast 
be exactly known. This is most important. Chiefs of divisions are 
^ides lor their divisions, and they should keep themselves just a little 
ahead of the alignment when the fleet is in line abreast. 

From Lieutenant Farret we learn that simple line abreast only an- 
swers as a cruising formation for a limited number of ships; as an at- 
tacking formation in the opinion of some it is too extended even with a 
fleet of ten ships, and the flanks are without protection. This bad 
quality does not apply, however, to line abreast in two or more lines, 
and although this is not properly a good cruising order, it is, according 
to Lieutenant Cattori, an excellent formation when advancing apon or 
when feeling an enemy. It also answers in many cases as a fighting 
formation. 

Captain Rivet has the following to say about simple line abreast: 

As a cruising formation it is not good ; especially is it bad at night. As a forma- 
tion for attack with rams it is good ; for artiUery fire it is bad. Any compound line 
abreast is better than the simple formation. Alternate line abreast, with the distance 
and intervals as small as possible, is the best arrangement of this formation. 

482 7 



Admiral Randolph has the following remarks to tnaki' on the how aaA 
iiater line, or a formation ill the ordinary ©cftcJon. "It i8,"hesays, "bard 
) preserve; the oppAt unities, however, for u»iing the hattery «re very 
DOd. It is not the most efficient for mutnal protection from rammiug, 
j the »ternmo8t of two ships receives none from her bow ueighltor, and 
le leader of two not the utmost possible from her quarter neighbor- 
urthermore, it is not a good formation for ordinary steaming as it is 
ard to maintain your station, and is difficult to change dii-eclion iu, 
Ithough it permits great liberty of movement of the vessels themselves." 

We now present the views of Mr. Lnughton in regard to fleet forma- 
on for attack. He is of the opinion that the tJeet could best he formed 
:i a modification of the "naval *!<]nare" {atrrc naval) of Admiral Count 
ouet-Willaumez. The French formation is limited to nine vessels. If 
lis number is maintained, it will be seen that the formation is not only 
rong, but presents the same shape, no matter bow the vessels head- 
f his si>ecial formation (see Plate XVI, Fig. 4) he says he believes ihat 
lere would be all the necessary advantages of the square iu the forma- 
ouhesuggestH,and that every movement could be performed underone 
eueral signal, "change front (so many) points to starboard (or port)." 

Groups are not necessarily triangular. Some writers believe that 
ich group shonld be exercised as a squadron, but that tho leaders 
lould always be in one of the simple formations; the distance to be 
ifficieutly great between the leaders as to prevent any interfering be- 
veeu the groups. Although this system certainly aims at keeping up 
squadron integrity for a longer time than any other, still the manenr- 
ring of even two groups together will be found to be very awkward, 
ike np too much time, and the vessels, during the evolutions, conlil 
at give one another sufficient support if attacked at this time. 

In Plate XYIf, Fig. 1, we give several forms in which groups can be, 
id the tactician, who recommends them, explains their uses as follows: 

1. The equilateral triangle, for ramming or as a cruising formation. 

2. The group ou a line of bearing. For flanking an enemy ; for de- 
mse against an attack by ramming, and sometimes as a formation for 
itack. 

3. The group for evolution or for using the battery. 

4. Group in line ahead. 

5. Group in line abreast. 

In regard to special formations. Admiral Randolph favors a line of 
'aring fn which the ships are in ickelonot not more than a point fw- 
ard and abaft the beam. (See Plate XVII, Fig. 3.) Such aformatioDi 
s says, is as easy to maintain as line abreast. In this formation Admiral 
andolph claims: 

1. The fire is loft clear. 

2. The closest order is maintained. 

3. It gives the maximum of mutual protection. 

4. It is a rapidly formed formation and can be deferred to the last 
loment, and thus mask the intention ftom the enemy. 



99 

The distance between the ships is set down as one and one half to one 
and three-quarter cables. 

Some tacticians divide formations for cruising into those to be followed 
in time of peace and to those applicable to a period of hostilities. Gap- 
tain Attylmayr, of the Austrian Navy, believes that in time of war the 
best cruising formation is in line ahead in groups, and in time of peace 
line ahead, either single or double, chase formation, or the square. Mr. 
Besson, however, is of the opinion that for all purposes of cruising, line 
ahead in divisions is the very best for squadrons; that is, the squadron is 
in two lines ahead. From it the lineof battle can be most easily formed. 
The Admiral can see all his ships and be seen of all; the squadron is 
compact, and the tenders on the wings can easily keep it advised of the 
approach of the enemy. When cruising the place of the Admiral is 
leading one of the lines. 

Cruising in route formation consists in dividing the fleet into sections 
of two vessels, or groups of three vessels, and each section or group 
governing itself as a little squadron, all steering the same course, set by 
the commander-in-chief, and each section or group maintaining proper 
signal distance with him. This system is excellent for a long run, as, 
for instance, crossing the Atlantic. The Admiral should furnish his 
captains with a list of several rendezvous, and assign certain dates 
when these rendezvous would expire. 

Lieutenant Farret says that the groups first used in the French Navy 
were in the form of an equilateral triangle.. This formation was : 

Nut for fighting purposes, bat as an babitnal order of navigation, so as to take the 
place of lines of ships in each other's wake ; an order compromising for steamships, 
especially at night. 

The equilatoral-triangular group became usual later as a ^^peloton de 
cambat^ For a strange fact, Commander Noel puts his groups in such 
a position daring the night that the squadron is virtually in line ahead. 

It would seem that a good night formation would be line ahead in 
two columns or lines. Each column should not contain more than six 
vessels, better still if there were only four. In time of peace, or away 
from the enemy, the leader of each line should use the forward electric 
light to illuminate the fore part of the leader of the other line, and the 
after electric light to illuminate the fore part of the rear ship in the other 
line. (See Plate XYII, Fig. 3.) If the officer of the deck of either of the 
leaders, or of the rear ships, draws into the glare of the lights of the 
leader of the other line, he will know that he is drawing ahead of his 
station. 

When convoying, the convoy squadron should be 80 distributed that 
the heavier ships during the day should cruise in chase formation with 
the lighter vessels, acting as *' whippers-in," keeping the convoy well 
within the angle. There should be tenders to act as skirmishers ahead, 
on the flanks, and a swift one to cruise astern. During the night the 
convoy squadron should separate and cruise on the flanks. If the con- 
voy is large it should be divided. 
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Although massed or in square is not in good formation for fighting 
it is a most excellent one for reconnaissance ; probably the very be^t 
for a small number of ships. 

Fighting formations all come within one of the four following cate- 
gories : 

1. Narrow front — great depth. 

2. Extended front — slight depth. 

3. Front and depth equal. 

4. Groups. 

The first category is represented by line ahead ; the second, by lines 
abreast, chase and retreat formations ; the third, by the square, and the 
fourth, by every formation that may be included in the group system. 

A good order of combat demands the arrival of all the vessels as near 
together as possible on that point of the enemy's formation where the 
attack is made. It also must possess the following qualities : 

1. It must be easy to keep. 

2. It must be easy to re-form in. 

3. It must lend itself, by its flexibility, to all the combinations re- 
quired by the Admiral. 

4. The vessels composing it must be so disposed as to give one an- 
other the maximum of mutual support. 

5. The vessels must be able to use all their warlike outfit, which in- 
cludes helm and speed power; the use of their rams, guns, and torpedoes. 

Some authors do not believe in a fundamental formation for battle, but 
think that any formation in which the fleet presents the bow to the enemy 
may be taken as an order of attack. 

Admiral Penhoat says that vessels composing the line- of -battle must 
steer the same course, or they will run the risk of collision. In his 
opinion, if the plan of action is based upon artillery, the best formation 
is simple line ahead, steering a course as nearly as possible a right an- 
gles to the direction in which the enemy bears ; otherwise the broadside 
guns could not be used. 

Even with the ram as a basis of attack, some authors prefer a line 
ahead on a course perpendicular to the line of formation of the enemy. 
Their reasons being : first, that each ship in line ahead can as it cats the 
enemy's line use both broadsides ; and, secondly, the rear vessel of the 
line can, without interfering with the other vessels, take advantage of the 
inel4e by the time it reaches the enemy's line, and use its ram to advan- 
tage. They consider, in making this departure from rather well-estab- 
lished ideas, that vessels nowadays have such great speed, and that 
artillery, from its size, must be so slowly served, the leader of the line 
ahead will not be punished so badly as formerly. Another advantiige 
of this formation for attack is, that the rear vessels are protected, the 
strongest and most formidable ships leading into action. 

Mr. Besson says that line ahead is the easiest to keep or to reassem- 
ble in. It is perfectly flexible, and can in a few minutes change to any 
direction. Each vessel is flanked by the next astern which can come 
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up on either side. The vessels beiug in the wake of one another must 
maintain the same speed, it is true, but by sheering to either side 
any vessel can take up any speed, or use its turning power in any way. 
The artillery fire, for the broadside, is entirely unobstructed, but the 
ram, the bow and stern fire, and the torpedoes are certainly put out of 
action, but by a slight sheer out of the line any or all of these weapons 
are called into play. 
This formation fulfills all the requirements of a good fighting order. 

lu line ahead, in close order, tlie vessels flanking each other mataally, and their 
broadsides protected by anto-mobile torpedoes, the formation shonld be nearly ini- 
penetrablo. The last ship in the line is the only exposed one, and she should be en- 
dowed with excellent turning qualities. 

Tbe line ahead presents, according to circumstances, either the bow 
or the broadside to the enemy. At a distance, using artillery, this 
formation is most efficient with a broadside presentation. It would be 
foolish to engage the enemy broadside to, near at hand, as the feet 
would be too much exposed to the enemy's rams and torpedoes. 

Captain Grillo, of the Italian ^avy, adopts, as an order of battle, the 
line ahead steaming at right angles to the enemy's front. The forma- 
tion should be kept up as long as possible. He re-enforces the head of 
the line with the reserve division, and the rear of his line with rams or 
rambowed cruisers. (See Plate XYII, Fig. 4.) 

On the other hand, A dmiral Bandolph expresses the opinion that the 
line ahead is a bad attacking formation, for the reason that only the 
leader can ram, all the guns of the fleet are not used, and because the 
ships do not mutually support one another to any degree. He says, '< It 
is fraught with the maximum of danger." 

Mr. Laughton remarks, ''The best professional opinion refuses to ad- 
mit the line ahead as an attacking formation." 

The formation in alternate lines ahead, according to this writer, is £ree 
from the defects of the single line, but it is still too extended. A concen- 
trated attack on the rear might inflict fatal damage on one or two ships, 
before the van could come round to their assistance, supposing that 
the enemy's formation had been penetrated by a portion of your line. 

The alternate line ahead, however, has certain advantages. It is 
powerful as regards fighting the battery, and permits vessels of the 
second line to ram vessels of the enemy penetrating the first. Another 
author says that a formation in alternate line ahead permits a squadron 
to preserve a good battery front It is a formation hard'to break through 
and has little to fear from rams. It has the drawback of not being 
flexible. 

The majority of tacticians are of the opinion that the most reliable 
formation for attack based upon the ram is founded on the line abreast ; 
still it has several alleged disadvantages, which are as follows : 

1. It is hard to preserve the dress of the vessels. 

2. It is so extended as to favor concentrated attacks of the enemy 
anywhere on the line. 
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rbe Admiral's sisals will be bard to make oat by vessels on the 

l^be flanks are tiaprotected. 

t precludes broadside Are, except from the wiug ships, which are 
iported. 

t is not flexible. Changes of direction require loiig and difflcnit 
rsions. 

t is the easiest formation to break tbrongh and to break np, if 
ien)y,in one or two colnmns, concentrates every effort on one poiDi. 
ise disadvantages are discussed by Mr. Bessoii. and some disap- 
mder the light he throws upon them ; for instance, it will be shown 
ill discussing the " Fleet in action on theopensea," that the broad- 
re can be ased, without endangering the other vessels of the fleet, 
at at any period subsequent to the first charge, 
■egard to this formation not being flexible, it is thought that if 
rder was formed just a little while before it was needed this in- 
nience would disappear. 

Besson calls into question some of the charges made against it, 
lys that if there are no more than eight ships in line, the formation, 
simple, is consequently easy to maintain and toretake,and, further- 
in it, the vessels mutually give one another the maximnm of sup- 
It is considered at the present day the beat attacking formation 
me by the French writers, and by many foreign ones, 
'egard to exercisiug in this formation, the rule is laid down that 
tssels should be the radius of a turning cricle apart. Each vessel 
IBS control of its engine and helm, and may be said to be unob- 
ed in its movements. The torpedo and ram can be perfectly used, 
ise the bow and atom Are. 

e- Admiral Bourgois and Lieutenant de Penfentenyo believe that 
tack should be made in line abreast, but that after the first charge 
rmation will disappear; Admiral Bourgois believing after that 
it each vessel will act for iteelf, while Mr. de Penfenten^ro ad- 
s the opinion that the fleet should form groupS) and lays down 
for so doing. 

Besaon says that two lines abreast, either doable or alteruare line 
it, is preferable to single line abreast. It has the merit of ccnceti- 
a and mutual support. The heaviest ships should be placed in the 
ine, although they may be hampered in the use of their rams and 
loes, to some extent. In this formation there is this drawback, 
t is hard to change the vessel's conrse sixteen points, which must 
le after passing through the enemy's line, to charge him again on 
at of possible collisions with vessels in the second line, 
niral Penhoat acknowledges that this is a hard formation to keep 
t he says that its disadvantages arc few, and that an; error in 
is easily rectified, agreeing, as we see, with Mr. Besson on this 
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Captain Fremantle is of the opiuion that if there are many ships, the 
fleet should be divided into independent squadrons, but preserving for 
each squadron the formation of alternate line abreast On the other 
hand, when your Qeet is so small as to allow the enemy's line to over- 
lap your flanks, when formed in this manner, Mr. Besson says that 
yon roust not fight in this formation, but in single line abreast. 

Captain Attylmayr does not believe in the double or alternate lines 
abreast, and says that it should be entirely discarded as an attacking 
formation. 

According to Captain Grillo, in attacking this formation with a fleet 
formed in line ahead, the rear vessels of your line ahead should be or- 
dered to reserve their fire for the rear line of the enemy's two lines 
abreast. 

The great drawback to the formation in square is that stations can- 
not be maintained at good speed. 

Formations in Schelon present to the enemy a line of rams and a line 
of fire. Yet it is a dangerously bad formation if it is attacked in direc- 
tion of its line of bearing, as it is not flexible. An angular formation, 
such as a chase formation, permits the use of only one broadside on the 
enemy; moreover, it is a hard formation to maintain, and an attack 
from rams is liable to get it into confusion. Although a formation in 
chase-angle gained for the Anstrians the battle of Lissa, its disadvan- 
tage is in changing direction. The point of the angle must be kept 
towards the enemy, otherwise the enemy will concentrate on one of the 
flanks. Owing to its unhandiness as a general formation for attack, it 
is not to be recommended. In fact the most modern tacticians condemn 
it entirely as too clumsy. Unless the enemy, in some simple formation, 
was very badly managed he could turn so that he could always avoid 
the point, and could thereby flank the fleet. 

Captain Werner, of the German Navy, in 1873 said, that "all modem 
systems must look to the ram as the main weapon, and all formations 
should have this end in view, and should try and combine as many rams 
as possible on the enemy at the point attacked. To do this the fighting 
formation should be such a one as to remain intact and be compact as 
long a« i)ossible, and at the same time to permit of great mobility. The 
group system of three vessels is the only one which satisfies these con- 
ditions. It is easily managed and can be rapidly formed again on dis- 
persion." Captain Werner believes in the right-angled triangular group, 
hypothenuse to the rear. Other friends of this system argue for the sca- 
lene triangle, since the rear vessel has an excellent chance to ram. They 
all believe that after the tight commences every group should be under 
the sole control of its leader. 

Lientenant Campbell arranges his groups in a manner that has the 
advantages of the unity of the group system, and the defense and sup- 
port accredited to the double or treble line abreast. (See Plate XVII, 
Fig. 5.) 
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Line ahead by groups, id odb or two lioes. ap[>ears to Lieutenaot Al- 
ranati to fill all the cooditioiiB of an excelleut order of uttack. Tbe 
rst or second charge will break up any elaborate formation, atid the 
roups will probably hold on louger to their identity than ships in anj 
:hei' foniiatioQ. The leading groiipB should be fornietl with the moiit 
irniidable arraor-clada. The rear group, which has the be»t chance to 
im, should be compoaeil of those resseU best qaalifled for this work. 
Tice-Adiniral Randolph examines, in his work on tactics, the differ- 
It formations that a squadron can take to attack, and he pro|>oses ao 
Tder in Schelon on a line of bearing not greater than oue and a half 
oints forward or abaft the b^am. He applies this formation to eight 
rmor-clads divided into divisions, and he places them on two lines of 
^ring, but one line is the inverse of the bearing of the olher. They 
re formed something like a retreat formation. (See PlateXVIT,Fig. 6.) 
fter the first penetration of the enemy's line, the order of cohesion 
ight to be kept up until the sqnadron has executed the plan of battle 
r tbe admiral. After this the greatest liberty of action is left to the 
iptains. 
An authority who favors this system of Admiral Randolph says — 

We thiuk that it will be always wiser uid more advaDtageonfi to keep tagetfaer all 
i« forces in a compact tanna than to divide them into iuolated gninpa. If ihe aioi of 
rategy ia to deceive the eoeuiy to tbe last aoment, to hide f^tn him the method of 
.tack, we believe that thia ntanlt can only be brought abont by rapidly moving the 
[SHdron m «m«m. We conceive this can best be dooe by usiog some flexible pnf>v- 
«ry formation, and then moving in Home preconcerted maonet, aa contemplated bj 
imiral Randolph. 

The retreat formation as a formation for retreat or otherwise has fev 
ieiids, and may now beconsidered obsolete. Any spread-out formatiou, 
ich as this is, is b&d. In retreating the best formation is probably in 
nes ahead, with the least-Injured ships nearest tbe enemy. Autbors 
ho recommend spread-out formations to serve this purpose forget the 
illowing considerations : A spread-oat order supposes that all the ves' 
;ls can steam without assistance, and are still in a condition to fight, 
his hypothesis is not tenable, for a fleet would retreat fighting, and 
nly after a reverse or failure. On its face a spread-out order permite 
a enemy with superior speed to concentrate its force on some point of 
le fleet in retreat, and destroy it. 

In alternate lines ahead the formation is more concentrated and cohe- 
re. Every gun is capable of being used against the enemy. Stationfi 
re easily kept, and the towed vessels are well protected. Finally, there 
re no complicated maneuvers. So this formation is the beat for dis- 
tiled vessels in retreat, as they can be taken inunder tbe guns of their 
ffu fortifications, or can enter their ports without any evolution, save 
langing direction. 

Possibly there is one condition where retreat formation may be avail- 
hie; that is, when fighting in a comparatively narrow channel, there 

danger of being attacked by tbe enemy's fleet. 



CHAPTER VIII. 

KVOLVTWSS OF THE FLEET. 

I. 

Evolutiojis Id uaval tactics have for their object the as»eiiibling of 
fonimtions and the passing from one formation to another. They must 
satisfy the following requirements: 

i. They should be done in the least )M)ssible time. 

2. They should l>e spread out as little as possible. 

There are thre^i methods of evolution j those controllc»d b}- — 

1. Simultaneous movements. 

2. Successive movements. 

3. Direct or oblique movements. 

It will be seen further on that some tacticians draw a line between 
direct and oblique movements ; others consider this extreme delicacy of 
division to be unnecessary. 

The tactician should study these fundamental movements thoroughly, 
so as to decide without hesitation whicli method fits the case best. It 
will be seen that some evolutions require a combination of all three of 
these methoils. 

Evolutions are not tactics, although they form the basis on which 
tactics are founded. Captain Fremantle says, " they are simply fleet 
drill, and the signal-book is the drill-book.'^ 

In all evolutions ))erformed by a fleet at sea in the presence of an en- 
emy, the one important point is that they should be quickly understood, 
by the commanding officers of the ships composing the fleet. To attain 
this very desirable result, it is necessary, according to Lieutenant Camp- 
bell— 

1. That the signals should be as few in number as possible. 

2. That the explanation attached to each sigual should be as explicit 
and concise as possible. 

3. That the officers of the Navy should be instructed in the manner of 
l>erforming the maneuvers as early in their career as possible. 

Since changes in naval warfare are constantly' rendering changes in 
ships necessary, changes in ships bring about changes in evolutions 
and also in the manner of i)erforming them. These changes necessitate 
changes in the signal-book. 

The knowledge of the helm, the speed of the ship, and the elements 
of the turning circle, certainly furnish thebasis for all evolutions. There 
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will be some diflSculty in maneuvering a fleet composed of vessels vary, 
ing greatly in speed, turning power, and armament, so rs to develop the 
special qualities of each ship ; therefore it may be set down as a maxim 
that the actual capabilities of the worst of the vessels comprising a fleet 
must be taken as the representative capability of such fleet. So that the 
maximum speed of the slowest ship is effectively the maximum speed of 
the fleet, and the circle of the ship which describes the largest, is, effect- 
ively, the circle on which every vessel in the fleet has to maneuver. 

It seems, therefore, to follow that the power of a fleet ns a fighting 
unit may be improved by the rejection of those vessels whose power of 
maneuvering is bad. Mr. Laughton says : ^^Ships so ejected might form 
a reserve to act in time of battle, independent of the formation of the 
main body.'' 

It must be borne in mind that a surprise to a fleet b^* an enemy has 
ever been dangerous; but with our modern means of warfare it will 
certainly prove disastrous. This being the case, it will require great 
foresight on the part of a commander-in-chief to have his fleet in such 
a condition, as regards formation, that it will not be necessary to per- 
form any evolution of moment in the presence of the enemy. SShonld 
it become necessary, however, under these circumstances, to maneuver 
the fleet in order to form to resist attack, such an evolution must be 
performed by ships, according to Admiral Penhoat, and not by groups; 
as by this latter system the fleet will be spread out, and a concentration 
on a portion of it by the enemy will be easier. The Admiral goes on 
to say that — 

If the form and orgauization of the liiie-of-battle are well detenniited, it wtll be east 
to deduce the proper formation for steaming and to establish in Home way a proper 
system of evolntions. These evolutions, above all, tuiist be simple. 

It may be laid down a^ a general principle that no evolution is of 
merit which employs such a method, to pass from one formation to an- 
other, as breaks up the mutual support which should exist, in all good 
tactics, between the ships of the fleet. 

After preparatory exercise, so as to permit the captains to familiar- 
ize themselves with the handling of their ships, the fleet should be 
formed in line and exercises should begin. We have before discussed 
the principles by which the speed and position are maintained, and have 
given forms of the tables to be used. 

The fleet must drill at making together two turns of 90^ each ; one 
turn with the helm one way, and the other with the helm over the 
other way. The turns to be made at full speed and to be continuous. 
(See Plate XVIII, Fig. 1.) 

Drill in change of speed can be done as follows: The fleet being on 
a lino of bearing four points on the Admrial's quarter, for example, 
and on the same course as the flagship, will, at the signal, come into 
line abreast, dressing on the flagship. Then the moving flank will be 
changed, and the same movements will be repeated, i>ivoting on the 
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ship on the other extremity of the line. The ships always steering 
parallel courses. 

Night drill is simplified by the improved methods of electric lighting. 
It certainly takes more nerve to drill in darkness, but it is most neces- 
sary, and the Admiral should constantly exercise his fleet at this time. 

In regard to intervals, the general rule is to close them when the for- 
mation is accomplished, and to open them out before beginning to form 
a new one. 

Owing to the reduction in speed caused by turning", vessels changing 
direction in line ahead in close order will be likely to collide with the 
next ahead. Distances then must be great enough to permit vessels 
to turn without being run into. 

The following instructions taken from the ^^ Manuel du Matelot Tim- 
onier (Paris, 1882)" are extracted from the first volume of the Naval Tac- 
tics of the French Navy : ^ 

GENERAL PRINCIPLES FOR SQUADRON STEAMING. 

Evary Teasel which increases or diminishes its speed mast communicate the fact to 
the next ahead and the next astern. 

This mle not only applies to formations and to evolntions, hnt to every circumstance 
where vessels maneuver in proximity to any others. It is shown by hoisting the 
speed pendant higher when the speed is increased, and lowering it when the speed is 
diminished. At night a lantern is waved over the bow, to be answered by the next 
ahead, when the speed is increased, and if the speed is diminished, the lantern is 
waved over the stem, to be answered by the next astern. 

The only circumstances under whicfar a vessel is authorized to stop, 
when steaming in squadron, are the following : 

1. To save a man overboard. 

2. In case of an accident to the engine, screw, or rudder. 

3. To avoid a collision. 
In almost every case the vessel which stops should drop out of line« 

by sheering to that side which interferes with the other vessels the least. 

II. 

In any movement made by a fleet in performing an evolution, there 
are the following requirements to be fulfilled : 

1. To lose as little distance as possible in passing from one point to 
another. 

2. To avoid any possibility of collision between two or more ships of 
the fleet. 

3. To keep the fleet in such a condition as to form order-of- battle easily *.*! 
and quickly. ;i 

We may also state that the nature of all movements of a liiie-of- I 

battle presents three phases : 

1. To approach the enemy — bow towards him. 

2. To keep at a certain distance from the enemy — broadside towards 
him. 
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3. To retreat, or iucreaae the distance from the enemy — stern towards 
him. 

We have s^aid io the first part of this chapter that movements may 
be classed nnder the head of simultaneous, successive, and direct. 

SiMULTANEOUH MOVEMENTS are those performed by all the ships of 
the fleet, which are steering the same course, coming together on some 
other common course. 

SrooESSiVE MOVEMENTS are those which are perfonned by means 
of the countermarch. This method consists in putting the fleet into line 
ahead. The leader steams in the new direction, followed by the other 
vessels. The advantage is that it requires no signals, the quickest speed 
is maintained, and there is little or no danger of collision. Fnrthermore, 
a countermarch is applicable to any number of vessels, whereas, Btrkeel 
in a concentric circle^ which is intended to accomplish the same object 
as a countermarch, can be undertaken by only a very small number of 
ships, since the greater the radius of turn for the fleet or squadron in 
line abreast, the greater the speed to be made by the moving flank ship. 
With more than five ships in line, the flank ship would have to make 
greater speed than vessels are generally capable of doing. There is 
a method called by the French conversion^ which is intended to aooom> 
plish the same object as the wheel or countermarch, and which is a com- 
bination of the simultaneous movement and the direct movement. This 
metho<l will be further discussed at another point in this chapter. 

When the movements refer to changes of direction of eight points 
by means of a successive movement, they are termed '^ rectangnln* 
movements," and evolutions performed by this method furnish the basis 
of a regular school of tactics. There is another method of performing 
rectangular movements, now practiced in the French evolutionary squad- 
ron, we believe, which resembles the isodromic method of Captain Lewal, 
which will be touched upon later. 

Without discussing all the plans, methods, and means of evolution 
suggested in the last twenty years, we will say the great speed that 
ships are now capable of, and at which all evolutions must be performed, 
entail upon these evolutions the greatest possible simplicity. Therefore 
it may be laid down as a general rule, that where direction is to be 
changed without changing the formation, if the angular difference be- 
tween the new and old line of bearing is less than four points, and if 
the fleet is in line abreast and not verj" large as regards numbers, then 
wheeling in concentric circle or conversion should be resorted to. If, 
however, the change is greater than four points, then the evolution 
will be jierformed either by a simultaneous movement into line ahead? 
followed by a countermarch, and then again swinging simultaneously 
to some common course, or the evolution will be performed by a dibbct 
MOVEMENT. A direct movement is where each vessel proceeds from 
her place in the old formation to her place in the new, at the quickest 
speed, by the shortest route, without reference to the other vessels of 
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the fleet. Since one of the vessels of the fleet is formed upon in all di- 
rect movements, and since vessels arrive in their new positions at dif- 
ferent times, changes of speed are necessitated. Simaltaneoas and 
successive movements, then, have this advantage over direct movements : 
full speed can be maintained at all times. 

Although at flrst glance the direct method may 8eem to be the easiest 
to maneuver in, it is not so. Unless the fleet is very well drilled, there 
is great danger of collision ; and, moreover, the vessels in passing from 
one point to the other are in no formation and are therefore at a disad- 
vantage in case of attack. 

Captain Fremantle thinks that it is '^wise to prescribe as closely as 
IK>S8ible to each captain the course to be followed." He also thinks 
that there will never be an attempt made to change a formation when 
in action, since such change will act too disadvantageously for the 
fleet in the manner we have spoken of. Furthermore, he says : <* Eee- 
tangular movements, which allow changes of formation to be made 
without variation of speed, are correct." 

Many authors, however, do nut believe that rectangular movements 
are applicable to a fleet of armored vessels, into which fighting by means 
of the ram enters. They believe in direct movements, which, as we 
have before said, contemplate a vessel proceeding from one position in 
a foimation to some other position in some other tbrmation by any route 
her captain may chose, observing the usual rules of the road. 

Some writers favor the use of both systems, the admiral to be gov- 
erned by the environment as to which method he will use. Each of 
them, however, have their drawbacks. With rectangular movements, if 
we are maneuvering in the presence of the enemy, oar broadsides are 
exposed to his line of rams ; with direct movements collisions are lia- 
ble to occur, and the fleet is without order until the new formation is 
complete. 

An advantage with rectangular movements is that it takes less time 
to perform the evolution, and the location of the new formation is ex- 
actly known; that is to say, the com mander-in chief, supposing him to 
be in the leading ship, passes exactly over the spot of the new line of 
bearing ; whereas with direct movements it is not so. For instance, 
the fleet are in line ahead, and they wish to form line abreast on the 
leader, on a line of bearing eight points from their present line. As 
the leader must keep up his steerage way, although at a reduced speed, 
say four knots, the consequence is that by the time the fleet are in line 
abreast the formation is acconi))lished two or tliree miles ahead of where 
the leader was when the evolution commenced. 

With tbe great speed that vessels will maneuver at nowadays, it may 
be set down as a maxim, that, if an enemy's tieet should be discovereii F 

less thUn four miles oft', and your formation was in line ahead in direc- [ 

tion of the enemy's beaiiug, and you wished to form line abreast, or t 

some modification of it, you must use a rectangular, and not a direct f 

r 






no 

;nt; otherwise tbe enemy will be ai)oii you before your formation 
s complete. 
A point iu favor of difect movements is, tbat ships perforoiinf; this 
volution always present their bowa to tbe enemy, which, in this age (^ 
am warfare, is of great moment. 

III. 

It is our intention now to consider several systems proposed by tac- 
Lcians for the performance of evobitious. Many of the methods pre- 
euted are perhaps antiquated, still they are so often leferred to by later 
Titers tbat it will be as well for us to make some little examinatinn 
ito them. 

"We have seen that Mr. Langbton divides his fleet into groups of 
bree ; each group he terms a squadron, and each leader is the tlagsfai|i 
f a rear-admiral. His method of evolutions consists iu putting his 
quadron into line ahead, and using a successivt^ movement, or in put 
iug each squadron into Hue abreast, and making awheel in a "con- 
entric circle"through eight or sixteen points. To these are added si- 
mltaneous movements, which may be considered as entering into the 
cheme of evolutions of every tactican. Mr. LaugLtun also bases his 
volutious u]K)n a time element so tbat a ship, for instance, in a forma- 
ou in line ahead in close order puts over her helm at a certain time-in 
;rval after she has received a signal from her next abead. When this 
let ship pats over her helm she signals the fact to ber next astern, &c 

The author describes bis method of performing concentric circles, as 
>ll0W8 : 

At a reduced speed uf three koota, the pivot abip describaa the arc of ber circlr 
iTou){h the required change of beariug ; tbe ceuter ubip describes tbe «aine arc with 
double radiuH, at a speed of nix kuots, and tbe tbird'Bbip witb a treble radius, 
id a speed of Dine knots, thus " vheeliog " into line od the required bearing. 

We bave here a simultaneous-direct movement, but with two new ele- 
lents; helm angle different for each ship and di&^reut speeds. 

Commander Noel adopts groups, as uuit«, iierformiugrectangularmove- 
lents. Tbat is to say, all movements made by groups axe to be con- 
dered, when maneuvering in fleet formation, as if the groups were each 

single vessel. Among the vessels of the groups themselves the 
lovemeuts are not rectangular, and are made at difiereut speeds. The 
jeed of the group-leader, however, is ne\er changed; always being the 
ighest adopted sjieed of the fleet. The uiovemeuts of the fleet are, 
evertheless, rectangular when passing from one distinct formation to 
aother. 

Captain Fremautle remarks substantially as follows, on tbis point: 
he difiiculty of evolutions in groups consists in this: Tbe ships of a 
roup must maintain both tbeir relative and absolute bearings — tlixt is, 
hen the course is changed, the whole group have to swing nito their 
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new positions as ships forming on their proup leaders in order to keep 

up the formation. Thix involves so many difficulties, as change of 

speed, &;c., that all advantage of the group of three ships is lost by its 
unhandiness. 

Vice-Admiral Jurien de la Gravi^re, who commanded the French 
fleet of evolutions in 1868-'70, chose the division as the tactical unit, 
and had the following ideas upon some tactical questions. He did not 
believe in any fundamental formation for attack. The battle having 
once begun, the captains must fight the ships without any special di- 
rection from the Admiral. Furthermore he did not believe that rectan- 
gular movements were suitable for armor-clads, and therefore he sub- 
stituted those which were direct. Every vessel proceeded to her station 
as we have before described, and for which maneuver an expression was 
invented, or at least a phrase was applied, namely, that each vessel 
should ^^chasser ttonposteJ^ 

Admiral Boutakov takes as a i>oint of departure for his evolutionary 
system, the idea that every evolution of a vessel is formulated upon two 
geometrical lines: the circle, and a line tangent to it. Considering the 
vessel to be moving, if the helm is put over she describes a curve, which 
may be taken as a circle, and if the helm is righted she describes a line 
which is tangent to this circle. 

The radius of the turning circle used by the squadron is the basis of 
all measurements, and everything is laid down with the greatest precision. 
He contrived a series of co-ordinates, so that the ship at any movement 
of its evolution could be X)lotted mathematically. Probably it is more 
theoretical than practical, for although each captain is furnished with 
minute data as regards engine and helm, still the author supplements 
these instructions by advising the commanding, officers that they must 
be governed also by surrounding circumstances, and that they should 
preserve their stations by viewing the situation rather than by a blind 
following of theory. 

The Admiral indicates several methods of changing the direction of a 
line ahead. Some are made by countermarching and some are made by 
conversion. This last evolution is made in three movements. L". 

Wishing to change direction eight points, being in line ahead — t 

1. All the ships together put over their helms and swing to a line-of- L 
bearing parallel to the course in line ahead. The angle which the head [/^ 
of each ship swings through is always once and a half, the change of |, 1 
diretttion of the lines of bearing. (See 4, Plate XVIII, Fig. 2.) In this 
case the ship's head has changed course through twelve points. k 

2. Each vessel proceeds at different speeds, the pivot vessel just turn- 
ing over, the flank vessel moving at full speed, dressing on the pivot 
ship, until the line of bearing is changed eight points. (See B, same !*■ 
plate and figure), when ; f 

3. Each vessel puis its helm over simultaneously, and swings into 
line ahead. (See C, same plate and figure.) \ 
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Of course, the uew direction MG may make any otber angle tUau a 
right angle with the old line ahead KM. It will be noticed tbst by this 
method the rear ship is formed upon. 

To change direction in line abreast (aee Plate XVlIf, Fig. 3), either 
pass ta the formation of line ahead by simnltaneonsly putting over 
the helm, then letting the leader steam in th« new direction, the rest 
of the fleet following, the one in the wake of tbe oiber, and when the 
last ship has gained the new dirMtion, having the fleet swing into line 
abreast simiiltaneoasly ; or else, the fleet can proceed as follows (act 
Plate XVIII, Fig. 4): Tbe vessels^ together swing through half the 
angle between the old direction and the new, the pivot vessel bardy 
tnrning over, the flank vessel at full speed. When tbe line-of-beariog 
at right angles to new direction is reached, the fleet comes simoltane- 
onsly to tbe new course and renews the normal speed. This second 
method is only to be used when the change of direction is leas than five 
points. 

When the fleet is in bow and quarter line and wishes to change direc- 
tion it must first come into line abreast or into line ahead, and then pro- 
ceed by the rules given above. 

Tbe author has a method of opening order and increasing distance 
by means of sheering. This plan ia hardly feasible at night, and has 
given way to other and simpler methods. 

Captatu Colomb's method of evolutions as set forth in bis work in 
1865, resembles somewhat that of Admiral Boutakov. He asBiimes 
that tbe vessel describes a circle in turning and a tangent to this 
circle when the helm Is righted. He calls "simple evolutions" those 
performed by either change of spee<) or use of helm ; and, " compound 
evolutions" those in which tofAchange of speed and use of helm enter. 
He only allows change of si>eed when he prescribes the direct method of 
movement. A compound movement is a combination of several sim- 
ple ones. At tbe end of each simple movement, the alignment is rec- 
tified. The author discusses several methods of changing the direvtiuu 
of a line ahead, one of which is by jcheeling in concentric circlai. All 
ihe vessels swing through eight points together, coming into line 
abreast. Tbe pivot vessel then puts its helm at such an angle as to 
describe tbe arc of a circle with a railius of two(»bles; tbe vessel next 
to the pivot puts its helm iit such an angle as to make the ratlins of 
tbe arc of its ciivle four cables nnd so on, increasing tbe diameter of tbe 
turning circles two cables for each ship towards the moving flank. 
The pivot barely keeps steerage way. Tbe wing ship goes at full speed, 
tbe fleet keep tbeir alignment. When they come into line abreast on 
the new line of bearing, the vessels' helms are put over the same wav 
together, aud the fleet oomes into line ahead, resuming full s]>eed when 
tbe helms are put over. (See Plate XIX, Fig. 3.) 

Tbe two methods by which the l)earing of a line can be changed, but 
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"Where the course still remains the same, are formulated by the author 
as follows : 

1. By using the system of co-ordinates proposed by Admiral Bouta- 
kov, or — 

2. By using the method' of wheeling in concentric circles, or the 
countermarch to get on to the new line-of-training, and then coming 
to the old course by a simultaneous movement. 

We will now consider a last example to show Captain Coloinb's meth- 
ods. Being in double line ahead, by divisions and wishing to change 
both course and line-of-bearing (see Plate XIX, Fig. 1), he proceeds as 
follows : If the change is less than eight points, the outside division 
continues its course, and keeps its speed. The inside division (the pivot 
division) continues its course and diminishes its speed. The file leader 
of this pivot division lets the file leader of the other division pass him 
by a bearing equal to half the angle of the change of direction. At this 
instant both leaders come on the new line of bearing, followed by the 
ships of their line. The pivot division continuing at reduced speed un- 
til the other division bears perpendicular to the course steered. If the 
change is greater than eight points, then the division towards which 
the turn is made (see Plate XIX, Fig. 2) stands on the same course at 
full speed; the other division stands on the same course with reduced 
speed, until the file leader of the quick steaming division bears from 
the leader of the slow steaming division, half the angular difference 
between the old and new directions, when each leader maneuvers, as 
in the former case, followed by the ships of their lines. It will be ob- 
served that the left division has become the right one and vice versa. 

We make our next note upon a system of evolutions proposed by 
Captain Lewal. ' It consists in moving the fljeet from one formation to 
another by means of isodromy^ or " paths of equal length.'' The method 
is easy to be seen by reference to Plate XX, Fig. 1. It has the disad- 
vantage of there being practically a great liability of collisions occur- 
ring. It will be observed that each ship has passed over a course of 
the same length, and that the same speed is maintained by each ship. 
This evolutionary system, or something nearly akin to it, is recommended 
by Mr. Bessou. We are led to infer that this method is now being used, 
or has been used until lately, by the French squadron of evolutions. 

M. de Penfentenyo discusses the movements between the vessels com- \ 

posing group;s, so that the leaders can maneuver either by rectangular t' 

or direct methods, whilst the duration of the evolution is shortened by \ 

the vessels of each group moving among themselves. This author used 
a line abreast as the basis of formation, the group of three being the unit »' 

of division. When the fleet maneuvers, the groups arrange themselves ' .i 

in scalene-triangular form ; but the leaders of the groups are always in 
some simple formation. He maneuvers the vessels of his groups as fol- 
lows; in changing direction two methods are used: t 

1. When the change is lees than 60°. 
482 8 



•r 

9 • 

U' 



i 



>t . ' 



ill! 



I. '■ • 



Ml '^ 



114 



2. When the change is greater than 60^. 

1 In the first category the positions of the ships do not change: the 

leader remains ahead. The vessels on his quarters move in such a man- 
ner that each ship brings itself to bear half the angular change with the 

i new coarse, the ship on the starboard quarter slacking speed if chang- 

'I ing course to starboard, the vessel on the port quarter increasing hew. 

I (See Plate XX, Fig. 2.) 

I If the change of direction is more than 60°, the three vessels come to- 

gether on the new course at the same time. The vessel that finds itself 
leading in the new direction becomes the leader; the two other ships so 

>* use their speed and helm as to group themselves as shown in Plate XX. 

Pigs. 3 & 4. 
When a change of 16 points is made, the triangle is reversed bj the 

, method shown in Plate XX, Fig. 5. 

We now come to consider the evolutionary system of Admiral Pen- 
hoat. He is very minute in his discussion of evolutionary points, and it 
is to be regretted that his most interesting instruction cannot be more 

\ fully entered into in these pages. Both the successive and direct sys- 

tems are used by him. As regards simultaneous movements, he says: 

Theoretically, in these moYoments every ship puts its helm over in the same direc- 
tion at the same time; practically, the ship that has no vessel on the side towardi 
which she tnrns should commence — as, for Instance, the rear ship in line ahead; » 
soon as the maneuver is marked, then the next ship to her, and so on. 

The signal for the execution of any evolution may be given by the 
I steam-whistle of the flagship, as well as by hauling down the hoist d 

flags. 

Simultaneous movement is the only method which can be used in 
action. 

Successive movements relate to the maneuvers of a line ahead, whai 
one vessel keeps its station at all times in the wake of another, its next 
ahead, no matter what change of direction is made. In changing direc- 
tion, which in successive movement is for each ship only a change of 
course, each ship moves her helm over easily. (See Plate XX, Fig. 6.) 

In regard to direct movements, this expression designates, as we have 
said, a maneuver of a line which passes from one formation to another hv 
each vessel steering directly for its new position; for example, being in 
line ahead, to form line abreast. (See Plate XXI, Fig. 1.) The pivot 
vessel reduces speed to steerage way and continues on its course. The 
other vessels steer sufficiently to port to gain their stations at full speed 
first; then, moderating their speeds and keeping their dress, on bringiDir 
the pivot guide on a proper bearing, they will steer his course. Suppose 
the pivot's speed is five knots, and that the rear vessel gains its position 
at the rate of 11 knots, it would take a fleet of eight ships twenty minutes 
to perform this evolution, and the formation would be completed 2 miles 
from where the evolution commenced. 

If two opposing fleets have each a tactical speed of II knots, it will be 
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necessary to begin the formation for attack 6 miles about from where 
the enemy is, in order that it may be accomplished by the time you 
must engage. 

We will compare this with an example of an evolution composed of a 
successive movement succeeded by a simultaneous movement, being in 
line ahead, to form line abreast, changing direction eight points to star- 
board. A successive movement is made eight points to starboard, and 
when the new line of bearing is reached by all the vessels of the fleet, 
a simultaneous movement is performed eight points to port. It will take 
eight vessels, 300 yards apart, steaming at a rate of 11 knots, ten to 
thirteen minutes to perform this evolution. Advance, say, 200 yards. 

In the first part of this chapter we said that some tacticians discrimi- 
nate between direct and oblique movements. Admiral Penhoat, as we 
will see, makes an oblique maneuver a subordinate division of direct 
movements. He says, "That category of direct movements which is 
the most unfavorable is where the line abreast to be formed is at right 
angles to the line ahead you are in, and which we have discussed. If this 
line abreast is oblique to the line ahead, the consequences of the move- 
ment are not the same.^ Let us suppose a line ahead of eight ships, dis- 
tance 2 cables, speed 10 knots, are maneuvering to form by a direct 
movement a line abreast, where the line of bearing is at an angle of 45^ 
with the old line. This is termed an oblique movement. (See Plate XXI, 
Fig. 2.) It is done as follows : Simultaneous movement to starboard from 
line ahead, through the angle which is the complement of the angle which 
the new line of bearing makes with the old. Each ship then steers for 
its new station in line, regulating s[>eed as in former cases. If we sup- 
pose the speed to be the same as in the example of direct movements, 
it will take fifteen minutes to complete the evolution, and the fleet will 
have run 2,000 yards on its course. It would take a little less time to 
make this same evolution by countermarch. The rule is, if the change 
of the new line of bearing is more than an angle of 45^, use successive 
movement ; if the angle is less than 45^, use direct movement. 

Direct movements, when the fleet is formed in double line ahead, with 
an interval equal to a divisional front plm one distance (see Plate XXI, 
^i€»* ^)i present some advantages over successive movements, if the 
fleet wish to form line abreast. With eight vessels steaming 10 knots, 
and preserving the usual distance, the duration of the evolution will be 
eight minutes and the gain ahead three-quarter s of a mile. With a suc- 
cessive movement the duration would be nine minutes. If the line abreast 
to be formed is not at right angles to the double line ahead, the move- 
ment is not so simple, but it can be done in two ways. 

The first method (see Plate XXII, Fig. 1) is to form line abreast by a 
direct movement, then change course eight points, coming into line 
ahead. Enter on the new line of bearing by a successive movement, 
and then,*when the fleet is on this line, all come into line abreast. 

The second method (see Plate XXII, Fig. 2) is to form the fleet into 
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line ahead by a successive movement on a line eight points from the old 
p direction, then steer in the new direction, and when the fleet is on this 

F bearing come into line abreast simultaneously. 

We now come to consider change of direction of vessels in line abreast 
or on a line of bearing by certain direct movements generally called oonver- 
sioTis. Circular conrersionSy or tcheeling in concentric circles^ is, as we have 
seen, impracticable for a large fleet, on account of the si)eed demanded 
from the vessel on the moving flank. The author explains the following 
system as an efficient substitute or modification. A conversion becomes 
constantly necessary as the bearing of the enemy changes You desire 
to keep your line parallel with and opposed to his. (See Plate XXII, Fig. 
3.) The fleet is on line A, and you must change to line B, as the enemy 
has changed his position from C to D. To do this the vessels come 
simultaneously to a course perpendicular to the new line. The pivot 
stands on with barely steerage way; the flank ship stands on with the 
fastest speed. The rest of the vessels vary their speed to keep their 
dress. When they arrive on the new line B, speed is resumed. This is 
not strictly a good method, since it brings the ships closer together on 
the new line. It, however, answers very well for small changes of di- 
rection, as it takes the least possible time to perform such change. If 
time offers after this evolution has been performed, the fleet should oi>en 
out to their proper distances. 

In order that ships should be at a proper distance from one another 
when they arrive on the new line, they should steer such a course from 
the old line A (see Plate XXII, Fig. 4) as to be perpendicular to a line 
bisecting the angle between the old and the new lines of bearing. 

The Admiral has the following to say on formations, and the pecul- 
iarities of naval war that are now forced upon us by the enormous speed 
made by ships. Bven with a small number of vessels, no movement 
•can be made with the enemy bearing down upon you, inside of four miles 
separation. If an ev^olution must be performed, it would be better to 
charge through the enemy's line, in the formation in which you happen 
to be, and form on the other side. You have been caught at a disad- 
Arantage, and you must make a run for it, and this is the safest way to 
£ain time to perfect a formation. 

We have now presented about all the principles involved in the evo- 
lutionary systems of the last twenty years ; only those in future will 
remain which fulfill the following conditions : 

1. The ships must cover the least space at full speed without danger 
of collision. 

2. The evolution must be feasible at night as well as by day. 

3. Daring the evolution the ships must be formed, and be able to give 
each other mutual support. 

4. If possible, the broadside must not be presented to the enemy's line 

of rams. 
It may be judged from our previous remarks on formations that only 
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lines ahead aud lines abreast have survived the necessities exacted of 
tactics by the modern ship. The only question, then, is, what evolutions 
permit these formations to be accomplished under circumstances of or- 
dinary steaming or in the face of the enemy ? The fulfillment of the first 
three of these conditions imposes simultaneous and successive move- 
ments ; the fourth category renders, under some, we may say most, cir- 
cumstances, direct mx)vements necessary. 

The ideal system of evolution has yet to be perfected, but we are in- 
clined to believe that it will be founded upon the isodromic method. It 
may be said for this system that when a fleet is maneuvering in the 
presence of the enemy, each vessel is pretty well covered by the remain- 
ing ships from any onset of the enemy for purposes of ramming. 
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CHAFTSS IX. 

TBB FLEET IS ACTION ON THE OPES SEA. 
I. 

e opinion of a GermaD tactician, tbe naval battle of the fdtore 

\t some resemblance to a combat on ahore. In the army long 

' BicinniBhers are pushed forward, followed in quick succession by 

ines, antil the whole force is deployed, when the whole body ad- 

, and in a few minutes the battle is decided. His idea is that the 

> vessels represent the lines of akirmishers, and the line-of-bsttJe 

lie colnmua 

ain Bivet says : 

llowing taotionl direotionH maf be coiuiiderad fandamental i 

uriDg the exeoutioD of a mBDeaver determined on beforehand or ordered bj 

nd which haa for ita object the bringing of the fleet into action, no veaael 

inge course except to avoid being raniraed. 

om the moment that the flgbting formation is broken np the combined action 

wsels as a fleet will cease. Each ship ninst act by herself, and she ahoald try 

il herself of every chance of ranuuing the enemy which presents itself, and 

asist any friendly vessel in need. 

[itnal BOpport would point oot the neoeosity of not separating. The grand 

rill be to keep together, and pievsnt the enemy from conoentrating on any 

?'hen once the riuiks are broken it is imperative to keep a lookout on the flag- 
signals, altboDgh the fighting of each ship as an individual most not be re- 

ain Bridge, R. "S., remarks as follows : 

will approach one another at a greater or lees speed ; that of about 8 knota, 
lined to believe, will be the most usual, ka they approach, every gun will 
; likely, fired. As they arrive in close proximity, the bow-gnu fire will become 
h ineffectual, and the respective captains will be disinclined to keep the fore 
their vessels enveloped in clouds of smoke ; so it will cease. Now will come 
>ly-aoxious moment of seeking to ram one's ant-agonist and to avoid being 

by her, to steer olear of lowed torpedoes and to plant one's own torpedo 
ently under her water-line. lu the early stage of an action I venture to think 
; damage wilt be done on either side. Tbe two, 1 expect, will pass tbroogh 
tber to a great extent intact, till there shall arrive the time which shall be the 
teet of the value of the evolutionary practice in peaceful times. The two 
ill have to re-form I Picture to yourself the etTect, moral aa well as material, 
l-ordered column of f^esb ships bearing down at superior speed upon a group 
Is eudcavoring lo re-form. This strictly tactical movement (that of bringing 
irhelraing force upon some portion of tbe enemy's fleet) should not be left to 
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Mr. Laughtoiiy in his "Essay on Kaval Tactics,^ expresses the opin- 
ion that firing between vessels and fleets on the open sea should only 
he at very close quarters, and says : 

Men at all times are too ready to throw away their ammunition at extreme ranges. 
In naval action premature iiring can have no other effect than to raise a olond of dense 
«moke, through which signals cannot be seen, to put an early end to all precise ma- 
neu yering, and to let the ensuing fight become a mere scrambling rally, decided, as at 
Liissa, by individual dash, backed up by good luck. 

Although individual dash is not only a valuable but a necessary qual- 
ity for an officer to possess, still method is of more moment. An emi- 
nent tactician says: 

A squadron moving on an enemy must do so in some order ; an advance as a mob 
means defeat. Individual dash is inferior to system, even should that system not B] 

l>e the best. 

The following conclusions may be drawn from the expressions of opin- 
ion of many writers on this science : 

Plans of battles should be prearranged, so that when the enemy 
heaves in sight he can be attacked without numerous signals being 
made. 

The enemy should be attacked, if possible, if he attempts to pass 
from one formation to another. 

Guus should be fought trained nearly abeam and concentrated fire 
«sed. The guns should be fired generally by broadsides, and at a 
range of about 500 yards. 

The ram should be freely made use of. It should be considered the 
principal weapon of the ship. 

Torpedoes should be used preferably by special steamers, but all ves- 
sels must be fitted to use some type of this weapon. 

We have seen it is the intention of the writers upon this science, 
whom we have quoted, to use the torpedo-launch or the torpedo-boat, 
which may be carried by the ships of the line on the high seas, to do 
their torpedo work during an engagement. It occurs to us that tac- 
ticians may well pause and consider the possibilities which surround 
the plans which they advocate. Will not the lowering of torpedo- 
boats just previous to an engagement be fraught with danger, by giving 
the enemy a chance to concentrate and ran^ you t To get the boats into 
the water, speed must be reduced, your Hue will get out of dress, your 
attention will be distracted from the main object — the attack — ^and the 
probability will be that all the torpedo-boats will not have sufficient 
«team, cannot organize, and will fall an easy prey to an alert enemy. 
Perhaps, to gain your stations and to make your attack in a proper 
formation, you will have to leave your boats bobbing about a mile 
astern — of less than no use. If the enemy is sighted, and you have 
your boats on board and you intend to use them, it would be better to 
form in retreat, take your time to get your boats overboard, and when 
all is ready, and your boats have formed between you and the enemy, 
<^hange course sixteen points upon signal and stand into action. 
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II. 

ieganliDg the most iisefnl formation for fleet combat, circamstduces 
1 alone decide whether it is better to form the fleet in one body with 
jichments acting liy themselves, or whether it is best to divide the 
)t into two main divisions acting independently, and attacking the 
!my iu two different directions at once. Jt will depend upon the rela- 
e numerical strength of the two fleets, as well as on the natnre and 
s jwwer of the vessels couiprising them. 

^he following remarks are made by Captain Rivet in his discussion 
attack formations: 

t would be well for the most numerous fleet to divide into two main 
lies, and one should act to cut ofl" the retreat of the enemy. This per- 
il shosld be strong enough to stand the britnt of an attack from the 
itile fleet should the enemy succeed in outmaneuvering the other 
tioD of the fieet. IS the two fleets are numerically equal, the fleet 
luld act together as a nnit. 
tear-Admiral Aube, in his essay, farther says: 

t Beeas to be admitted lliat hd aclioD \rill commeDce bj a, primarj' general kl- 
[, ft colliBiou betirepii ofiponente, obip to bhiji ; the fleei being formed in au order 
nhicb can be laid down no absoliite rule. 

Cach Tessel miist keep its bow to the enemy to prevent ramming. 
e formation will be then one of two classes — great width with little 
)th, or narrow front with great depth. In other words, the only for- 
tioDS for modem flghting are the line ahead and the line abreast, and 
ir derivatives. 

Q regard to concentration, we draw the following ideas from Admiral 
Qhoat's work : 

The mode of concentration difl'ers for whichever arm of warfare is pat 
o action. There are three methods for concentrating in artillery 
lagementB the batteries of a certain number of your vessels on a 
aller number of the enemy: 
. By oblique pointihg. 

I. By the passing of the fleet before the one point assailed in the 
;my's line in line ahead. 

I. By catching any ship or ships of the enemy between two fires, 
rids last method of concentration consists in penetrating theenemy'» 
e, to take between two fires each of the vesselsof that portion attacked, 
e fight should take place at close quarters. This system of warfare 
ves a portion of the enemy's fleet out of the fight, which will seek to 
er the melie; but if the concentrating movement has been quickly ex- 
ited before the unattacked portion of the enemy has had time to get 
n action, a decisive result should have been attained, 
'ousideriug the question of concentration in regard to rams, two rams 
not well attack the same vessel at the same instant; still, the two 
act in concert, either on the same broadside of the enemy's ship or 
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one on each side. In each case the attacked ship should endeavor to 
bring about a collision between its assailants. 

The attacking vessels should ram the enemy's ship one after the others 
therefore, any number of vessels can be concentrated for ramming on 
one of the enemy. In artillery concentration, however, only two, or at 
most three, ships can be used against one of the enemy. 

Concentration for torpedo attack resembles somewhat the method 
used for ramming. If the torpedo is carried ahead on a spar or installed 
to act right ahead (if of the auto-mobile type), the methods are identi- 
cal. 

Mr. Campbell has to say, in regard to this most important factor of 
success — concentration : 

Had I a fleet of twelve ships in action against a fleet of twelve ships of the enemy, 
I would do my best to maneaver so as to fight them one at a time, or '^ twelve to one,'' 
and failing this, two together, and so on ; last of all would I fight the twelve at the 
same time — that indeed would be a dernier r4sorU 

III. 

The following remarks and general rules applicable to actions between 
fleets are drawn from various sources, and may be considered as con- 
clusions formed by the best tactical writers. 

An attack upon one fleet by another, in fact the whole combat, will ^ 

consist of a series of rapid penetrations of the enemy's line. Each side 
will be equally an attacking party. After the first charge all fleet com- 
bination will cease, and vessels must act for themselves. The ship then 
becomes the tactical unit. In all charges, having once passed through 
the enemy's line, it must be well understood beforehand how the vessels 
are to turn, whether to starboard or to port. This should be governed 
by an inflexible rule. If it was arbitrary, confusion and disaster would 
certainly follow. 

In opposition to those who think it better for a fleet approaching an 
enemy to have the wind aft, so as to drive the smoke in the enemy'& 
faces, by which the approaching fleet's movements are masked, Mr» 
Campbell says : 

As far as my experience teaches me, I have always found it as hard or harder to see 
through smoke driving before you as it is to see through it coming towards you ; 
and I believe the ships coming up against the wind would be the first to see what 
formation the others were in. 



For a fact, at Alexandria the English suffered from obscuration of 
their target by smoke, and since they were to windward Mr. Campbell's 
idea would seem to be borne out. 

Captain Noel says : 

As it will be impossible to understand complicated signals in action, the only sig- 
nals made should be very simple^ need hardly be more than compass signals, and may 
be termed '* action signals/' 
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If possible, a semaphore should be used, worked from some protected 
tower, in place of the Army Oode signal flag. 

Oaptain Rivet is of the opinion that after an engagement has oooe 
•commenced only those signals should be used which would give an 
order for retreat, or which would be needed to arrange the fleet in 
such a manner as to consummate the ruin and rout of the enemy. 

IV. 
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We will now consider the sphere of the several weapons of a ship in 
a fight between fleets. Most authorities are of the opinion that the fire 
of the artillery should be by broadsides, and concentrated either abeam 
or slightly forward of the beam. Short range, say 500 yards, wUl be 
the ordinary fighting distance of ships. Commander Koel, in his work 
on the ^' Oun, Bam, and Torpedo," summarizes the duty of the artillery 
in action in the following words : 

Speaking generally of the use of gans in a fleet action, I am much of Captain Oo- 
lomb's opinion, viz, t&at they should be previously laid right abeam and horisontal 
and then fired at the instant of passing an enemy's ship. I would lay down six rule* 
for the use of guus in a general action : 

1. Guns are on no account to be fired unless there is every probability of their tak- 
ing effect. 

2. The broadside guns will always be trained on some prearranged bearing, from 
•abeam to 15^ before the beam, so that the captain shall at all times, and wlthoat 
giving a second thought, be certain of the exact direction in which his guns ire 
pointing. 

3. Guns as a rule will be fired by broadsides. 

4. A disiibled ship, with rudder or engines broken down, will use her guns to the 
utmost of her power. 

5. A ship pairing off with an enemy to * single combat,' moving around on the same 
•circle, or finding herself on the same course as the enemy, will use independent firing. 

6. As far as possible the aim is to be directed at the weakest points of the enemy. 

The armor-clads of every nation should be a study, so that their vital 
^points and weaknesses may be known. Large diagrams showing 
these should be accessible to all officers and gun-captains. Captaia 
Noel further remarks that a turret ship, with all-round fire, should, when 
in line-of-battle, have her arc of fire curtailed so as to be available only 
between abeam and 15^ before it, the same as any other vessel. 

Mr. Besson says : 

The ram is the hardest weapon to employ, but it is the most terrible. Ramming, so 
difficolt in a duel between ships, becomes more practicable in an action between fleets, 
as during a miUe vessels, from the fact of being befogged by smoke, or through some 
accident, may find themselves in unexpected positions either of advantage or disad- 
vantage. 

Oomdiander Noel is of the opinion that ships of the line maneuver- 
ing as a fleet cannot alter course and turn in any direction with the 
«ole intention of ramming an antagonist. Whenever ramming is re- 
ported to, it should, in his opinion, be done in this wise : Should the en- 
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emy be o£f his gnard, his vessels should be attacked by the rams on their 
beam. These should maneuver to strike the enemy's vessels amidships 
when OQ a coarse making an acute angle with that on which the enemy 
is steering, instead of a right angle. By thus turning slightly towards 
the enemy's course, the rams would come in contact with less although 
sofficient force, and would by ranging up into the enemy's course avoid 
the ram bows of the next astern, instead of running through the lines 
and exposing their broadsides to the ships coming up. 

Captain Bivet says that all armor-clads must carry torpedo-boats 
of great speed, which can be lowered during an engagement, with steam 
op, and ready for immediate action. A rapid merchant steamer can be 
fitted to carry four large-size boata. She should accompany the fleet. 
Vessels must carry torpedo-boats to satisfy the following conditions: 

1. She mast be able to lower and hoist them with facility. 

2. The torpedo- boats must be of the largest size possible, considering 
the size of the ship. 

3. The torpedo-boats should have the highest speed attainable. 

4. These torpedo-boats should be possessed of the best nautical qual- 
ities. Especially should they have excellent turning power. 

5. The torpedo-boats, boilers, and engines should be noiseless, and 
their coals should be as smokeless as possible. 

6. The torpedo-boats' armament should combine efficacy and handi- 
ness. 

7. The torpedo-boats should be able to obtain their steam pressure 
very easily. 

This steam pressure may either come by temporarily connecting the 
boiler of the torpedo-boat with the ship's boilers, or by having the boat 
fitted with a boiler especially constructed for rapid steam-making. 

In the first part of this chapter we said that lowering torpedo-boats 
preparatory to an action presents more difficulties than appear at first 
sight, and we propose to discuss the subject further. Two fleets make 
oat one another 10 miles apart. If we give each fleet a speed of 10 
knots, they will be together in half an hour. 2?ine times in ten, when 
the mutual sighting takes place, neither will be in formation for attack. 
By the time they have gotten into this order, which will take fifteen 
minutes, say, they will have lessened the distance between them to about 
5 miles. Now, if at this stage either fleet attempts to get the torpedo- 
boats into the water, the other fleet would have a great advantage if 
they bore down upon them at full speed and engaged them. This sep- 
arating sea could be covered in twenty miuutes, and it is doubtful if 
this length of time will suffice to organize their torpedo flotilla and 
straighten up the line for battle. 

It would se^m, then, that the principal dependence for carrying the 
torpedo boat must be upon those vessels specially fitted for the purpose. 
Too much distraction to the liue-of-battle will take place, as a general 
thing, if they are carried for sea use by those vessels composing this force. 
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orpedo-boats are of conrae most necessar; and most be provided, bat 
wil) be remembered we are diiiciissiD^ actioDe on the open sea. We 
in see most easily the advantage of a torpedo flotilla steaming iu groopa 
mong the ships of the line of battle, moring in and oDt among the enemy, 
le boats picking up their work as it comes to them. We are ratJierof 
le opiiiioD, though, that instead of forming an advance line and entei- 
ig the action before the field of operations is obscured by smoke, and 
hen they can be the more easily driven off by machiue-gun fire, their 
me for gathering the best fruits of the contest will be later, during 
le m4Ue. Indeed, it would seem to be a maxim that victory will lie vith 
liat fleet whose torpedo flotilla is first iu action after the first charge, 
[ie state of the sea permitting torpedo-boats to be used. 
Admiral Penboat says that in battle all fires will be started; tbere- 
>re, there must be two speeds taken as necessary daring an engage- 
leut : 

1. The maximum maneuveriDg speed, which is about 3knots slovet 
[lan the maximum fighting 8i>eed. 

2. The maximum fighting speed, which is, when the formation is in- 
net, the fastest speed of the slowest ship, and when the formation 18 
roken np the fastest speed of the individual ship. 

Captain Rivet is of tbe opinion that no faster speed than 8 or IQ 
dots will be maintained during an action. He says: 

Tu exceed this would make tbe firing very wild, and rftmioingdaDgerons fortheU- 
ickiDfc veaiel. The engine, thongb, ehonld at all times be resdy to go ahead at fnll 

V. 

It is not probable that a fleet will charge more than twioe without 
jsing its formation. Tbe commanding ofRcer of a section of two shoold 
trive, for mutual safety, to keep np the fleet organization as long u 
ossible, but if it is broken, the section should act as a unit independ- 
ntly of the fleet, keeping a lookout for signals from the commanderin- 
hief. Sections of two ships should keep together as long as possihlo 
he jnnior being under tbe immediate control of the senior captun, 
rhose ressel will be in the leader. There is one exception to this 
;eneral rule; the junior when be encounters an enemy's ship in his path 
bonld immediately ram her. 

Commander Koel says that the secret of success in an action lies in 
he re-forniiiig of the fleet after tbe order of attack has been broken ap. 
^he chance of victory lies with that fleet which can re-form first. If, in 
hemidstof an engagement, the Admiral considers it necessary to re-fonn 
he line of battle, he should signal his fleet to draw out of action and 
form on him, either in the formation in which the attack was made 
r in some other as signaled. 

Id regard to the question of maintaining a regular reserve squadron, 
here are two absolutely different opinions; for instance, Captain Hairis 
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not only believes in a reserve, but says that the arrival of the reserve 
on either side will decide the battle in favor of the side to which the re- 
serve belong^. His idea, further expressed, is that the reserve should 
t>e composed of those arnior-clads which make less than twelve knot«. 
Other tacticians believe that there should be n o reserve, and that every 
Aghting vessel should be in the line of battle to engage the enemy. 

Probably the most advanced idea is th at certain vessels of widely 
clififerent qualities from the majority of vessels employed should not be. 
associated with them in the line of battle. These may form what may 
be termed a reserve division. They may be used to reenforce the head 
or rear of the line of battle, or they may be employed to prevent a flank 
attack. 

During a tight the duty of the squadron of cruisers, if it is seen fit 
not to employ them in the line of battle, would be to keep well clear of 
tbe shipsof-theline, and be ready to assist damaged ships, cut off tor- 
pedo-l)oats, and to harass the enemy's smaller vessels. 

To attack a fleet at anchor use the ram ; each vessel choosing a ship 
of the enemy to attack. A fleet at anchor must depend for its defense 
on torpedoes and booms, together with its flotilla of torpedo-boats. A 
iieet surprised at anchor is a contingency of war hard to realize. A fleet, 
however, caught in this manner would undoubtedly be destroyed. " 

During an engagement, if the Admiral wishes to retreat, the line-of- g 

battle, by a simultaneous movement or otherwise, as soon as possible 
should come into some retreat formation. Strong stern fire now be- 
comes a necessity. The wake of each ship should be thickly strewn with 
torpedoes. Most Admirals will prefer to retreat in lines ahead ; if this 
is the case, the best ships should be kept in the rear nearest the enemy, 
the lighter vessels towing the disabled ones. 

Should a fleet be surprised by an enemy when it is in no formation, 
each ship's bow should be turned towards the enemy, and a charge made 
through the enemy's line. When the other side is reached, they should 
form in the chosen way for retreat and tight the now turned and attack- 
ing enemy, or, if the occasion presented itself, they should turn simul- 
taneously and attack their pursuers. 

Two fleets meeting at night, how will they fight! The two fleets 
will probably not discover one another until they have approached 
each other to within three miles. Each fleet will probably be cruising 
in an irregular group formation, or else in two lines ahead. The elec- 
tric light cannot be used indiscriminately, as you may blind your friend 
and ])erhaps have him into you. Your torpedo-boats cannot be gotten 
into the water, and no elaborate formation can be attempted. We will '; J 

consider each fleet to have been well exercised by her Admiral in night 
drill, and that they stand on an equality here. It is thought that the fleet 
which is formed in line ahead in two columns will have the advantage 
over the fleet formed in any other way. In this case the leaders of the ; , 

lines alone should use their electric lights. The leader of the column 
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nearest the enemy should charge the enemy's line, followed by aU the 
ships of his column, maintaining their formation in line ahead. As booq 
as the last ship in this column has her new direction, the leader of the 
second column, followed by his command in the line ahead, should 
charge some other point of the enemy's line. Each column should strive 
during the action to preserve the formation, and should pass and repass 
through the enemy's line, using artillery alone with concentrated fire. 
Small arms and machine guns should be rapidly fired at the moment of 
passing and at no other time. The leaders of the columns must under- 
stand that they must turn the one and the same way in reversing their di- 
rection to charge the enemy again. All movements made should be sue- 
cessive. Although some tacticians, as is stated somewhere in this work, 
say that the ram is the weapon of the night, it is believed thatthe roost 
modern thinkers are of the other opinion. From these last we gather 
that ramming should only be incidental to the attack, and then only 
when the formation get« opened out, as it will. Should the smoke grow 
so dense as to obscure the field of battle, each ship in each column 
should sound its fog distinguishing signal, slow to quick speed, and the 
column leader should draw his column out of action in the direction then 
steered, and when the smoke lifts should charge the enemy's line again, 
with his column always following. 

VI. 
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Dififerent tacticians have different ideas as to the probable conduct of 
battles on the open sea between fleets. Captain Oolomb believes that 
an engagement will be opened by a charge on both sides, followed by 
ramming and a breaking up of the formation. He is partial to a for- 
mation for attack of great depth and narrow front; that is, a line ahead, 
or some modification of it, standing down on the enemy in a direction 
perpendicular to his line of battle. His idea being to concoutrate by 
piling his ships on some point of the enemy's line. 

We have before observed that Captain Colomb is not partial to the 
group. We will now consider the plan of action of an author who is. 

Commander Noel would have the enemy attacked in this manner: 
(See Plate XXIII, Fig. 1.) Approaching in column of two divisions, the 
enemy's fleet exposing a narrow front, the object will be to make it pass 
outside your nearest line; that division exchanging broadsides and mov 
ing directly ahead, keeping all the enemy's ships enveloped in smoke, 
and doing all the damage it can with its guns. In the meantime (or 
directly the leading ships meet), the other division, having been previ- 
ously instrUv5ted. will turn eight points towards the first division, and, 
in a line abreast in groups, will pass astern of the first division and will 
charge the enemy along its line. 

Admiral Kandolph, in discussing an engagement between two sqnad- 
rons, assumes that the enemy's plan of attack will be a charge in simple 
line abreast. He assumes also that the enemy's line will contain eight 
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Bhips. Before unfolding his scheme for his special method of formings 
be says that the Admiral shoald draw up several plans of battle, and 
they should be rehearsed before any chance of meeting the enemy oc- 
curs, so that when signal is made on sighting the enemy, ^'Use plan A 
(or B, or 0)," each captain will know what to do. 

For fighting the enemy in the formation stated above, the author 
places his fleet of eight ships on two of his lines of bearing, A and B 
(see Plate XXIIJ, Fig. 2), the Admiral on the left of the first division, the 
second in command on the right of the second division. These two com- 
manders are separated, and therefore the two divisions, so that the wings 
of the fleet outflank the wings of the enemy a distance, say, of 1,200 yards. 
The second in command drops back his division, say, 600 yards, so that 
the fleets are formed as shown in the figure. The Admiral puts himself 
opi)osite to the third ship of the enemy, counting from the wing near- 
est to him. The second in command opposite the third ship of the enemy 
from the wing nearest h im. The author chooses eight knots as the best 
lighting speed. 

The fleets steer for one another, the ships of the author's fleet care- 
fully keeping their stations. The Admiral and second in command, act- || 
ing as guides, steer for the vessels opposite to which they have formed. ^ 
When the Admiral gets at the point X, he dips his signal and each ship 
circles simultaneously, and tries to ram the ship toward which he turns. 
If they miss ramming their opponents, then the first division steer over 
to assist the second, No. 4 going to assist Ko. ' and iNo. 3 to No. 7, &c. 

About this time each captain must take care of himself, but it will be 
seen that each division can steer down separately and attack the rear 
of the enemy. 

If the enemy, instead of being in line abreast, were also in an echelon 
formation, the port division should not drop astern so much from the 
beam line of the starboard division. 

Suppose, now, the squadron find themselves in the presence of each 
other under different circumstances, either somewhat suddenly, or one 
of them, standing in for the land in the morning, observes the other 
coming out of the port they have been watching. 

The outside squadron (A) are in two lines (see Plate XXIV, Fig. 1) \ 
the other {B) has also been enabled to form in two lines, but has not had 
room enough to form abreast. A may be supposed to have what room 
he wants, and forms line abreast on a line of bearing by divisions, one 
division dropped to the rear, as shown in the figure. 

As B will not have time and room to form, he will probably elect to 
cut through A in the 1,200 yards interval. With A formed as he is, B 
will run the risk of being pretty well used up by A'« rams and bow fire» 
although B can get in a good broadside fire on A. As B goes through, 
each division of A turns towards the two columns of B, A can 
strengthen his formation by stationing 4 and 8 nearer the scene of the 
vniUe^ say on the outer quarter of the Admiral and of the second in com- 
mand. 
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Admiral Penhoat gives the followiDg advice couceroiog the differeat 
■inations for fighting with rams iu squadrou : 

f we should elect to nttack tho enemy in line abivaat, we should charge him u 
nually as possible at good spend, aud as we appro;icu hiiu each ship should try aud 
:k out ile opposite in the enruiy's formfttion. To du this, each ship ua; bare to 
lUeiiver either to oue side or tbeotber. TliisohaDgeof direetion would be danger- 
> to make at a less distance than six cables from the euemy. 

The Admiral thinks ia the majority of eaaea that ramming will not be 
idertahen at the outset, but only after the guus liave indicted sufficient 
.mage to prevent au enemy's maDenveriog to evade an attack with the 
m. If, however, at the outset, rammiug the enemy is engaged in, the 
emy maj probably evade tbe shock; eacb ship, tbeu, will pass close 
oard the other, and they will exchange broadsides at close quarters, 
lich should be very destructive. After the fleet have charged througli 
e enemy's line, they should turn through 16 points, with helms all th« 
me way, and return to the attack. The same general directions apply 
tbe attack when formed in double line abreast. 
This aotbor bas the following to say about concentration, and gives an 
ample of a ramming attack : In regard to concentration it will be of 
tie or DO use between equal forces, except in the case where tbe fleets 
e very large. A concentration may be either total or partial. If a 
et is arranged for a rammiog encounter, and ita number of rams is 
uble the number possessed by the enemy, tbe formation for attack in 
o lines abreast of equal length is uaturally indicated. This is a total 
nceutration. If tbe number of rams of the two fleets are equal, this 
;tbod will not do, and a partial concentration must be made on some 
tak point in the enemy's line, In a concentrated attack tbe first line 
ould be composed of the heaviest armored vessels, the second line 
eferably of rams. The first line is to use its artillery only. Ramming 
tacks on the brcadside of a vessel, the rammer describing a quarter of 
sircle, are based u|K)u an appreciation of tbe speed, essentially vari- 
le, of the adversary. This maneuver presents only a very few chances 
success, if we reflect that with a speed of ten knots a vessel passes 
er ber length in fifteen seconds. 

In lines abreast, tbe flanks should be protected by other vessels, not 
longing to the formation, bnt which act as a re-enforcement. 
According to Mr. de Penfentenyo, the following plan of battle is the 
St to follow out. The proper formation for attack is tbe simple line 
reaat. After the first charge, vessels ought always to immediately 
verse their courses, all heaving over their helms in a preordered direc- 
in, and form groups without further signal. (See Plate XXV, Fig. I.) 
le group-leaders should become commanders-in-chief of their groups, 
d should maneuver them independently. 

Should charging through the enemy's line be the scheme of attack, as 
le times out of ten it will be, it may be laid down as a rule, that 
ter having passed through tbe enemy's formation, vessels should re- 
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turn to the charge. If the formation is a line or lines ahead, the 
leader retarns to the attack followed in succession by his line. The 
rearmost vessel alone may try ramming tactics, the others must not ex- 
cept for self preservation. 

A German tactician in answer to the question as to how the fleet 
ahould engage the enemy, says, that if it advances in a formation of line 
abreast, it can use its rams better, but that its artillery is of nearly no 
avail, as it could hardly be used les^ the fleet sl:\ould fire into one an* 
other. The author suggests that, with the Admiral leading, the fleet 
should advance in line ahead steering for the nearest ship of the enemy. 
When within two miles, change course four points with the enemy's front 
by a successive movement, and when on this line, swing together on a 
course heading for the enemy. This brings your fleet into a bow and 
quarter line. (See Plate XXIV, Fig. 2.) 

Mr. Besson says: 

The enemy being signaled, the squadron should form in line ahead and then steer 
for the enemy at full speed. If the enemy is in line abreast, it should try and isolate ' 1 

one of his wings and destroy it. ' } 

Or, to discuss the subject further, let us suppose one squadron to be V 

in line ahead and the enemy in line abreast as has just been stated. y 

Our squaklron we 'will call A, the enemy B. (See Plate XXV, Fig. 2.) r 

The leading ship of the A squadron receives the Are from all the ships of ": 

the B squadron as he approaches. If he is not stopped dead, which is * 

unlikely, he will pierce the B squadron between Bi and Bi, giving the 
enemy both broadsides. All the A squadron follows in line, and it is * 

easy to see that Bi and B^ receives it hot and heavy. If it is. supposed ) 

that the two squadrons steam at the rate of 11 knots, and are composed 
of six ships each, A squadron will pass through B's line in two and a half (' 

minutes. Consequently, the wing ships of B will not have time proba- 
bly to give As the benefit of their fire. The advantage belongs to ^ ] 
squadron all through from an artillery point of view. This advantage 
is as great, if not greater, from the standpoint of the auto-mobile tor- ' 
pedo, since Bi and ^4 alone can use theirs, and yet they will receive the 
whole outfit of the A squadron. 

If divergent torpedoes are used by the B squadron, Ai and perhaps A^ ] 

will be sunk by B4 and Bi. But if both squadrons use them, they are \ 

on an equal footing, and B4 and ^1 will have the same chances against 
them as ^1 and A%. 

From the standpoint of the ram, all the vessels of A except As are 
flanked by their next astern, whilst as regards B squadron, i^i and B4 
are not as well protected by their neighbors B2 and jBs, placed on either 
sideof them. B2 and jB^can both be rammed by any vessel in A squadron, 
but they in return can only ram one, and the next asteru^ as A4, ^5, or 
As will certainly sink Bz and Bs if they attempt to ram A2 or ^.3. From 
every point of view, then, the advantage remains with the A squadron. 

The wing ships of B squadron not being able to use either guns or 
torpedoes, will seek to enter the fight by falling in rear of B^ and jBi, 
482 ^9 
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and the fonnation of B will then be in two cx)lumn8 formed on the center, 
one column on each side of the A squadron. (See Plate XXV, Fig. 3.) 

Even then A squadron will have the advantage in gun-fire, since it can 
use both broadsides ; still, since the leading ships of A catch it so hotly 
they may be so injured as to throw their line into confusion. The ad- 
vantage, on the whole, if ^s wing ships act as indicated in this la^t ca^ 
egorj , will belong to the B squadron, and A should never suffer itself to 
be entrapped into any such positioji. It would follow then as a wiojntii, 
that since a squadron in line ahead can change direction more easily than 
a squadron in line abreast, it should never attack a squadron in this 
last formation in the center, but nearer one of the flanks, preferably the 
weather one. To make this movement, A squadron should, when at 
some short distance from the enemy, change course eight points (see 
Plate XXVI, Fig. 2) by a simultaneous movement, and when abreast 
one of Bs flanks form line ahead and change. 

Suppose that each fleet were in line ahead. The two lines pass close 
to one another, concentrating their fire on the head vessel of the oppos- 
ing force. Each leader will probably succumb, and be rendered hors du 
comhat The only precaution against this which can be taken is to lead 
in with the vessel furnished with the heaviest protection. Whether we 
admit that the damage done to the leaders will be grave or light, the 
two lines will finally find themselves abreast one another. Each fleet 
will turn to ram the other and will collide or go through. The forma- 
tion after this turn will be a line abreast for each fleet. After a mutual 
penetration of the formations, the fleets will turn about and again charge, 
(See Plate XXIII, Fig. 3.) 

It will be seen from the figure, that vessels charging past the enemy 
do not do so, at the instant of passing, on a line abreast, but on a bow- 
and quarter-line. This being the case, it will be observed that the gun 
fire is unobstructed, and that therefore char ging and recharging in 
this formation is good tactics, since there is little or no likelihood of fir- 
ing into your friends. 

Two fleets are in line abreast and have charged, and each fleet has 
turned, all the vessels with their helms the same way. It is apparent 
that each fleet has gained a diameter on the flank of the other, and that 
the next charge will be with vessels in echelon. (See Plate XXVI, Fig. 
1.) This figure, by following out two or more charges, would go to prove 
that the formation would soon disappear as the flanks would be thrown 
out of action. 

We have now examined into most of the theories of engagements be- 
tween fleets which have been set forth and discussed by various tacti. 
clans. All of them are more or less unsatisfactory, from the fact that 
the premises of the authors are more or less biased in favor of their 
methods, and the enemy's fleet is generally considered to do the most 
unlikely thing. There is, however, much to be gained by studying these 
systems, but until the modem fleet meets its match on the high seas^ 
we will have to content ourselves by dealing with hypotheses. 
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CHAPTER Z. 

OTHER DUTIES OF THE FLEET IN TIME OF WAR. 

I. -' 

In answer to the question "What is the chief object of warf^ Ad- 
miral Anbe discourses as follows : 

To inflict the greatest poHaible harm upon the enemy! We mnst expect then to see 
the iron-clad fleets, mistresses of the sea, turn their powers of attack and destruction, 
in default of adversaries, against all coast towns, fortified or uot^ pacific or warlike, 
burn, ruin, and at least raze them to the ground without mercy. This has been done 
at other times ; it is done now ; it will be done in future. 

Captain Manbenge, of the Belgian artillery, in his paper on " The use 

of Artillery in Coast Defense,'' expresses the following opinion as to t 

the motive in war, bearing out the views of the distinguished writer p 

above quoted, but in language rather more mild : .^ 

In war, the main object of ships is not to destroy the elements of defense, but rather - 

to approach naval and military establishments so as to carry disorder and devasta- .^ 

tion into the ports, dock-yards, and arsenals, and to diminish the morale of the gar- 
rison and Inhabitants. Often the fate of an invested place will be decided by the 
presence alone of one or two armored ships in its roadstead. 

Seamen can operate offensively in three ways : 

Ist. By remaining outside of the effective range of the coast guns and at a distance 
fixim the place equal to or less than the longest range of their own artillery. In such 
a position, by correct firing — which would be facilitated by the great size of the tar- 
get — they would throw their projectiles into the place, whilst the defensive artiUery, 
having a much smaller object to aim at, would have less chance of hitting it ; and 
even successful shots, striking an armored vessel with a great angle of fall and with ^ 

little remaining velocity, would produce very small results. « 

In winding rivers, with high banks, floating batteries, or ships not heavily armored, * 

-will conceal themselves behind the banks, and only the smoke of their guns will in- 
dicate their position. \ 

2d. The second method consists in forcing a passage without engaging the guns on 
shore. This plan will certainly be adopted by seamen, if the means of defense ap- * I 

pear insufficient or badly utilized, or if they have some chance of succeeding by 
strategy. It will be resorted to if, after having crossed the dangerous belt, the ships \ 

can bring their broa<lsides to bear on the place, especially so if they have to fear only 
the fire of 12cm or 15cm guns. The intelligent seaman will not fail to attempt a 
measure, the success of which would be attended with such great results. This 
jnethod would be used sometimes even when the roadstead was commanded by guns 
of £^reat caliber, if the river or channel above the place was navigable and was not 
protected by coast artillery. After having passed the enemy^s defenses, the ships 
iwoold ascend the river until beyond his effective range, stopping at a good distance 
for bombarding. 

3d. In the third place, ships can engage coast artillery. It is the middle coarse ; 
seamen wi!l resort to it only when the first two are impracticable, or are too danger- 
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one. They will, perhaps, be led to attempt it when they have discovered defects in 
the defense, and have confidence in the impenetrability of their ship's sides, or in the 
great superiority of their ordnance. 

If navigable rivers give access to the seaport on all bides, the mii^sion of the attack- 
ing seaman is easier. If he be exposed only to the .fire of fixed batteries, he can, by 
constant change of position, avoid their shots while bombarding at a good range. 
Naval establishments thus exposed can only be defended effectively with the co-op- 
eration of a fleet of coast-guard ships, and of floating batteries. 

II. 



i;i 4 .^' 




Admiral Aube in his essay says further: 

The depreciation of the power of artillery against a movable iron-clad target has 
been verified by experience. It sensibly lessens the risks which an iron-clad fleet 
runs, covered with smoke and defiling at high speed before the most powerfully armed 
coast batteries. 

This remark is borne out by facts. The experience being still more 
derogatory to artillery for the reason that the ships in the case in point 
were nearly if not quite stationary. At the bombardment of Alexandria 
some of the guns in the forts, constructed to penetrate armor of a cer- 
tain thickness, although fired with approved charges and proper pro- 
jectiles, failed to more than dent the comparatively light sides of the 
attacking vessels. 

Some tacticians, in fact most of them, set it down as a maxim, that in 
attacking fortifications, fleets should engage at close quarters and fight 
under way. If the environment prevents tbis, then the fleet should fight 
bows on if possible. This, however, was not the tactics pursued by 
the English in the bombardment of Alexand ria. The result of their ex 
perience was that there existed no greater danger in being anchored, and 
that their artillery practice was much more accurate when the ships were 
stationary. It must be remembered, though, th^t the fleet was not op- 
posed by its equal in the art of war. During our own late ws,t both 
methods were tried, and both satisfied the requirements of the circum- 
. stances of the occasion. 

There were certain tactical experiences undergone by the combatants 
at Alexandria concerning which Lieutenant-Commander C. F. Goodrich, 
United States Navy, has come to the following conclusions : 

1. Although vessels engaging forts will never be able to fight on equal 
terms with them, still forts will oifer but little resistance to vessels 
attempting to run by them. 

2. Under all circumstances the fleet should keep away from forta 
whose guns are mounted high above the sea-level on account of the 
danger to be incurred from a plunging fire. 

3. Any projection appearing above the cre^ of the parapet of a fort 
furnishes an excellent target lor the attacking fleet. It is a means by 
which the position of the guns is readily indicated and located, and which 
advantage the shix)s should be quick to seize. 
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4. BeceDt high-powered gnif^ are not adapted to bombarding earth- 
works. Ships for general service should have a composite battery. 

5. Shix)s shonld engage forts at moderate distances. With close 
range and a stable platform great damage can be done by shrapnel 
and machine-gun fire. 

6. In all bombardments the target for the fleet should be : 
(a.) The guns of the enemy actually firing. 
(b.) Any building believed to be a store-house or magazine. 

7. An advantage possessed by a vessel with a heavy fore and aft fire 
lies in its ability to anchor head to sea and engage a fort either ahead 
or astern from, a comparatively steady platform. 

7. If the ships and forts are about equal as regards artillery, the ships 
bad better anchor. If the forts are the heavier the fleet should fight 
under way. 

Every fleet surprised at anchor is a fleet destroyed ; the ram, which 
the assailant alone should avail himself of, then becomes an arm as safe 
to him as it is destructive to his victim. 

Every fleet at anchor, if the access to the anchorage is possible, can 
be surprised by night, or even attacked by day, by a fleet of torpedo- 
boats, i 

With the present defenseless state of our coasts, it becomes of vital Jj 

interest to know that the range of guns of 27«"» is 12,500 yards, and that •; 

of a 14«°» gun is 10,000 yards, with an elevation of 35^. It is , in fact, even l 

greater with the enormous muzzle-speeds now obtained, so that these ^. 

guns can bombard every town, every settlement occupying a large ex- * 

tent of ground, and which any ship thus armed can approach within 
these distances. These towns will not only be bombarded, but they 
will be burnt or laid under contribution without the assailants running 
any serious risks from the coast batteries, or other shore or submarine 
defenses. The attacking vessels can only be successfully opposed and 
their progress barred by a fleet designed for coastwise defense. 

Admiral Penhoat says that an attack upon a harbor or position on the 
coast involves three distinct operations : 

1. The penetration of the port, or getting into a commanding or dom- 
inating position. 

2. The bombardment or landing. 

3. The disembarkation of troops and (he occupation of the position. 
The speed of a fleet is now so great that it can appear ofl' a harbor, 

without notice, with means for destroying a fleet at anchor not well de- 
fended. To defend these vessels the author believes in a fortified break- 
water or mole with narrow entrances. He does not pin his faith on either 
mines or booms, as he believes such methods will prove as great ob- 
structions to the defenders as to the assailants. Nets are only service- 
able under circumstances which are not likely to occur. A net caught 
in the screw would be worse than a shot lodging there. 
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III. • 

The blockade of tbe whole coast of a conntry posaeasiug a nary is 
possible; even that of a single port is difficult. Under any circnm- 
jices it can only be rendered eflfective by the concentration of no- 
irons squadrons Echeloned, aa it were, on several concentric circles 
lose center is the port to be blockaded. 

[t is not likely, in the opinion of Captain Harris, B. N., that annor- 
ds will be employed as blockaderR, especially at night, in the vicinity 
ports known to contain torpedo vessels. Blockade should be main' 
ined by light and swifter veseels, which, being cognizant of the posi- 
Ds of the annor-clads, will repeatedly communicate with them. In 
ne blockades an opportunity may be afforded the blockaders to estab- 
b themselves in an adjacent harbor, and to use it as a base for their 
^rations. 

&. vessel occupying the position of a blockader will be exitosed to an 
:ack from: 

L. Auto-mobile torpedoes from a gunboat or torpedo-boat. 
!. Asparordivergent torpedo fhim a cruiser, gunboat, or torpedo-boat. 
GiunboatH and torpedo-boats of the most recent pattern are able to 
i their torpedoes right ahead without stopping or changing coarse; 
irefore, if a blockading vessel is exposed to an attack ttom vessels 
-nished in this way with these weapons she can defend herself by — 
1. Running away. 

i. Sinking the attacking vessel before she has time to use her tor- 
ilo. 

). Fighting the approaching vessel with guns and her own torpedo- 
inches. 

I. Using nets, booms, &c. 

rhe first method is hardly to be thought of. If it was used, the enemy 
aid keep the fieet constantly driven off. 

The second method is more practicable. The attacking vessel mast, 
wever, be destroyed before she can approach within 600 yards. A 
avy fire of manageable guns should be kept upon her. The only 
Awback is, that if the guns do not sink her, they will give her the 
auce she wishes to have, that is, an abundance of smoke to work in. 
Fhe third methoil is not to be entirely depended upon, because the 
amy may glide between your launches; injured perhaps by your at- 
;k but not disabled. 

Ibe fourth method is hardly satisfactory, but when combined with the 
lonA and third, it seems all that is left to us. The moving torpedo- 
at is a small object and moves rapidly, and consequently is bard to 
;, but on the other hand it is easy to sink if your shot strikes it. 
The above views are taken from a i)aper analyzed by a French writer 
m an English work on torpeilo defenses. Today the bulk of profes- 
nal opinion is against the use of nets, &c., except in the case of 
;hored vessels which are disabled. In any technical sense, the best 
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method is to use torpedo-launches combined with mechanical gun fire 
from both ship and boats. In time perhaps torpedo warfare will become 
Tery mach modified through the improved construction of war vessels. 

Armored vessels built for coast and harbor defense, but which can 
be taken to sea, may be of great use in an enemy's harbor where tor- 
pedoes are feared, to be pushed forward in the van in place of the more 
valuable armor clads of the fleet, since they have, as a general thing, 
great artillery power and good resisting qualities for their size. 

Among the most useful elements of the besieging fleet is the telegraph- 
cable vessel. The cable-laying flotilla should consist of the tank vessel, 
containing the cable, small vessels to be used as receiving stations, and 
tugs for the heavy weighing and handling of buoys. The tank vessel 
should be capable of laying out and picking up the cable and should in 
every way be fitted for electrical work. The tugs will be used to run 
lines on shore. The cable should be a compromise between the shore- 
end and deep-sea cables, so as to stan^ well in shoal water and to per- 
mit of its being picked up and laid down many times. 

Speaking of instruments and methods for signaling messages, out- 
side of the electric telegraph, probably the best system, for day work, 
is with the heliograph, in any country with a good bright sun and a 
moderately clear sky. The advantage, where this instrument is used, 
is that the enemy is absolutely unaware of your action, unless he be 
absolutely located in the pdth of the reflected ray ; that is, in a line be- 
tween your two stations. During the night the heliograph is accept- 
ably used with artificial light. 

IV. 

Should a fleet regularly besiege a port, the nature of the work to be 
done will, in a great degree, decide the class and number of tactical ele- 
ments which will enter into it. Besides the fleet of line-of-battle ships, 
and the squadron of vessels composed of cruisers, corvettes, gun- vessels, 
tenders, and torpedo- vessels, there will be heavy wrecking tugs, surveying 
vessels to establish lights and buoys, a flotilla of smaller tugs and funi- 
mobile launches (or those steered and governed through a cable, by the 
system contrived by Lieut. T. C. McLean, Uniited States Navy), a sub- 
mnrine brigade for mining and countermining, telegraph vessels for laying 
cables, search vessels famished with a powerful electric lighting in- 
stallation, coal and ammunition vessels, commissariat and naval stores 
vessels, hospital ships, and floating repair shops. All these various 
elements, with their multitude of experts and attaches, must be protected 
by a convoy guard, the whole to be under command of a flag officer, 
ivho will need a powerful and efficient stafl* under him. He must have 
these vessels ready at all times to perform their individual functions 
and ready to get under way and make passages without going adrift. 
If the convoy is very large it should be divided into squads of not 
more than six vessels, and the convoy guard for each squad should be 
a section of two vessels at least. 
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In entering an enemy's inclosed waters it will be necessary to bave a 
)iintenuining flotilla precede the fleet vhere planted mines are sos- 
fcted. 



A German tactical writer, as recently as this year, remarks tbat a 
lio't entering a torpedo-boat vill probably place it hors du combat, hut » 
lOTing ship makes it very uncertain aa regards strikiug sach a small and 
eet target even with mechanical gnn fire. This authorjsays that there 
: only one certain means for driving off the enemy's torpedo-boats, and 
lat is t4) fight them with your own. The Question tben immediately 
rises, how does this class of vessels fight t Kot with anto-mobile tor- 
edoes, because the target is too small and too changeable for a torpedo; 
esides, the boats are not deep enough in the water. Two torpedo-boats 
ould not ram one another without both being used up. The way will 
robably be, each boat will attempt to destroy the other by means of 
mall gun-cotton spar torpedoed, by mechanical gun fire, or by the nse 
f hand grenades. Itshould be the aim of acombatant to try and kilt 
le crew of its adversary, as it is to be supposed tbat it is composed of 
killful and dariug men, and that their loss will be felt. 

TI. 

The following notes upon landing parties and the naval brigade are 
y Lieut. T, B, M. Mason, United States Navy, published iu "Hamers- 
iy's Naval Encyclopedia " ; 

Wbeu everything U noily fur leaving the ship, line ahead U formed, Che st«UD- 
inncb towing the Qolnmn. A few oara in each boat are kept goiug, And if tbe nind 
favorable, sails are set. In moviQg up a river care is to be taken not to be am- 
Dsbed. Scouting parties ma; be landed if favoralile eminences are near at band, 
tim nhicb tbe banks ma; be viewed ahead. If attacked in a narrow river, iu force, 
fight should be made, and tbe advauce continned after the enemy is repulsed. In a 
road river, it may be safe to run by the enemy, if he is unprovided with boats. Can 
mst be taken to destroy all boata which way be discovered on tbe way, as they might 
e Qsed to cut off retreat. If it is found necessary Co land to make coffee, one boat 
Dly Bhould be detailed for tbe work, the otbera lying off ready for a sarprise. 
Having arrived within shelling distance of tbe place to be attacked, awellMlir«cied 
ow fire ahonld be opened npon it. The boats furnished with guns ehonid take ap a 
tnimanding position ; the lighter boats, after the lauding or beach has been cleared, 
lould move iu and land their men, with (he exception of those detailed as boat-keep- 
rs; tbe steam launch with a macbine-giin moving in to oover the landing. If po«- 
ble, the work of desCructiou ahould he carried out by this party. 

In regard to a naval brigade : 

The circnmstauces under wbicb a lauding has to be made are so variable that no 
eneral rule can be laid down. Tbe question, however, can best be discussed from 
n-o standpoints : 

1. Lauding on the water-front of a town. 

2. Lauding ou a beach (the enemy opposing the landing in each case). 

On approaching the town, tbe covering vessels will take up guch a position that 
hey can shell the lauding, and nt the same time cover the land approaches 1« pre- 
ent the enemy receiving re-enforcements. Tbe artillery boats will then advance and 
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take np positions to clear the landing and command the principal streets and build- 
ings liikely to shelter the enemy's riflemen. 

The sea-face having been vreW shelled, the first line of infantry will pull in to the 
best landing-places. Once ashore, the first line of buildings will be occupied and 
manned on the land side. The second line now land, then the artillery, then the re- 
serve. 

On approaching a beach, the covering vessels must take np a position so as to en> 
filade any work that the enemy has erected, and to command the approaches. The 
artillery boats mnst clear the sand-hills and bnshesback of them. The first line now 
land and advance as skirmishers, and, under the fire of the boats, must throw up 
light protections and occupy the line. Once established, they must open fire, and the 
second line will land with the artillery. The second line on shore, they will occupy 
the position of the first line, which will advance. The artillery will occupy any little 
knoll, cover itself, and open fire. The reserves, in the mean time, will have landed^ 
and the whole body will advance. The reserves must intrench themselves, and keep- 
the communication with the boats open. As soon as their guard is left by the advanc- 
ing troops, the boats should be gotten ready for the re-embarkation of the party. In all 
cases the boats must be hauled ofif a little way and anchored with a hauling line on 
shore from the stem, the cable being long enough to veer in. 

The boat guard should intrench themselves as soon as they land. In case of re- 
treat, the first troops at the landing will relieve the boat guard, which will proceed 
to its boats. 

Id case of disaster, boat-keepers mast be ready to sink such boats a» 
are not needed by the fugitives. 

Sometimes the shallowness of the water will not permit boats to land, 
or the only regalar point of debarkation may be covered by the enemy's, 
artillery, and the landing mnst be made elsewhere under circumstances 
which necessitate the nse of a stage or float. Such a condition of affairs 
existed in the French operations before Sfax in Tunis, where the stage 
was made out of the topsail-yards of the line-of-battle ships, which were 
gotten into the water alongside, constructed into rafts, then towed sep- 
arately near the shore, assembled together, and taken in under the 
direction of Captain Juge, whose report of this well-executed, delicate 

piece of work is as follows : i 

On Board the Marengo, 

At Anchw^ off Sfax, July 18, 1681. 

Admiral: I have the honor, in obedience to your orders, to report to yon concerning 
the duty which was assigned nie relative to the assembling of the floating bridge made 
in sections by the iron-clads of the squadron, and taking it ashore to assist in lauding 
our men. 

At 3 a. ra. Saturday, July 16, the steam-launch of the Intr^pide shoved off from the 
Marengo, towing the whale-boats placed at my disposition, each boat having an officer 
in charge. We steered for the gun-boats to whose care the different rafts had been con- 
fided the evening before. As soon as we arrived, the steam-launch took in tow the 
raft of the Marengo, which was to be the head of the bridge, and the others conducted 
by the whale-boats followed on behind, end to end. Under the supervision of the 
officers the lashings were promptly and securely made. The bridge being thus com- 
pleted the whale-boats ma<le fast along each side, and the steam-launch steering by 
the alignment of the two towers took us in to about 400 meters from the mole. At that 
distance I stopped and dropped a grapnel from the rear end, so that the steam-launch 
had only to tauten the tow-line to keep us on a line perpendicular to the beach ; we 
thus offered the smallest target to the enemy, and at the same time we were in the 
best position to work rapidly. It was then 4.20 a. m., and we remained in that 
position during the bombardment. 
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When the lannclies and native boats were almost abreast of na,bj- order of CaptAin 
I Marquessac, I seot the nhale-boats to tow the Dative boats, keeping one man of 
ch boat's crew for the oars of the bridge. The grapnel was weighed, the steam- 
Dtich went ahead, and the meo'pnlled at the oars, trying to maintain the alignment 
the bridge. We were soon obliged to cast oflf the tow, and we hauled onrselTee in 
' means of a grapnel carried ont by the Trident's dingby, and a small anchor which 
lad sent uhore by the whale-boat of the Maieugo. The boats which landed first 
terfered witli our movements somewhat. We finally, however, made our bridge 
9t after the Trident's boat had landed, and our bridge served for the raet of the.ei- 
ditionary force. 
1 am, Ac, 

JUOE. 

The naval brigade shonld be a fleet affair ; every vessel ^boald fnr- 
ab a factor of tlie whole, but there shoald be no such organization as 
DOW generally furnished by our ships of war, where all the eletaeuts 
e more or lees those of a parade on shore, and are not such as the best 
Tensive use of a body of men would call for. 

VII. 

Mr. Crompton has the following novelty to offer in theuseof theelec- 
ic light for the debarkation of an army at night. He says : 

[t may be often necessary, on acconnt of a dangetoue coaet, or sigDS of approaching 
d weather, that tbie operation should be carried on at the utmost speed by night m 
day. All the apparatus for producing the current would be retained aboard the 
lamsbips. The conducting cable need only be passed on shore. Tripod stands, to 
rry the lamps, would be placed at convenient intervals along the beach. The whole 
raugement for lighting a mile of fore-sbore could be got into position, and the light* 
own in less than an hour's work by squaduof men properly trained with the apparatus. 
e most difBoiilt operations, such as laudinn guns and horses, will be carried on u 
lily by night as by day. If extreme celerity were needed, it is not absolutely necee- 
ry even to land the lights, the lanterns ma; be bung in such urgent caaes &om 
uv rigged out on the steam tenders or launches; the dynamo-machinee lieing 
>rked as before oa board the ships. A distauce between the machines and tbe lights 
ij be as great as a mile without causing the cable to be nnnecessarily heavy. I 
ve not dwelt on tbe advantages which the light gives for nigbt signaliDg, for they 
) snfflciently obvious. 

The tierman authority, wliom we have quoted a few [tages back, is 
)t in favor of the electric light being used on board ship for the gen- 
nl illumination of the nituation, since he believes that its glare hin- 
irs, rather than helps, the vision, and by this means the torpedo-boat 
the enemy obtains an excellent target. 

To be used at its best, the electric lights of the vessels of the fleet 
ould fulfill the following conditions: 

1. They should be grouped at some one point, as, for instance, by in- 
lUing a number of lanterns in some vessel or vessels, or on some point of 
ad, connected by means of cables with a sufficient number of ships 

afford a current, which ships shall, if possible, be masked from fire. 

2. The beam from the concentrated light should fall on the object to 
) illuminated, so as to make as nearly as potisible a horizontal right 
igie with the line of vision of the observer stationed elsewhere. 



CHAPTEE ZI. 

DEFENSE OF THE COAST AND TORPEDO FLOTILLA TACTICS. 

I. 

Since every point on the coast can become a place of debarkation f 
an enemy's army ; every town on the coast can be burnt and pillaged 
by the hostile fleet, or even by simple cruisers, it is necessary to distrib- 
ute over several centers of action the diiferent constitutent naval ele- 
ments for the defense of this coast. These comprise rams, floating bat- 
teries, corvettes, gun vessels of difi'erent sizes, and the various classes of 
torpedo steamers. 

These, in connection with shore defenses, must guard and protect 
those points from which our squadrons and cruisers can escape into the 
open sea, and to which they may retreat for asylum in case the enemy 
be too formidable. 

These centers must be beyond the range of guns of greatest caliber, 
and should prevent, by their number and their distance inland, the en- 
emy knowing what is going on. 

The defense of a coast comes within two categories, a stationary defense 
and a movable defense. The first comprises submarine mines, booms, 
fortifications of every kind, placed beforehand or extemporized on the 
coast ; the second relies on the action, isolated or combined, of rams, float- 
ing batteries, gunboats, torpedo-vessels, &c., supported, according to cir- ( 
cumstances, by armored ships, or even the sea-going squadrons, should 
circumstances so conspire as to render necessary this combination for 
war remaining in its own waters. * 

Admiral Penhoat says that the best coast defense is a fleet of specially 
constructed armor-clads, capable of going to sea in any weather along 
a coast. Then each harbor should have its flotilla of torpedo-boats. 
These coast-defense vessels should have great battery power, draw little 
water, have good speed, and be nearly unsinkable. They will require 
but a small amount of provisions, rather small crews, little coal on board, 
and large amounts of ammunition. They should be accompanied by 
lookout vessels. 

These opinions of the Admiral are also formulated in the marine policy H 

of his Government, so that it, in common with many other European 
nations, has organized fleets to fulfill this purpose. This system of de- 
fense should especially appeal to a country which is self-supporting, has , 
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food routes to keep oi»eD, is concrete, and which has a large extent 
coast line requiring protection, snch as is onr own. 
Captain Harris sajs that gnn-vessela and gunboats, small steamers, 
d tenders, are especially nsefnl for coastwise employment They 
Quid be under the protection of larger vessels, and should not be 
isted far from their bases. They, aud the coastwise armored fleet, 
d the torpedo flotillas should do their utmost to annoy a menacing 
et, and prevent its anchoring and blockading any port. They must be 
reful, however, not to bring about a general engagement, or to be 
dght at sea and cut off. Kon -seagoing armor-clads are, as a general 
ing, of more value than fixed forts for the protection of harbors. 
Coast batteries cannot alone prevent an armored squadron from 
tsing a passage; they roust supplement their guns by mines. Gon- 
rsely, any mine which is not protected by a gun is harmless, as it 
a be raised or destroyed. 

Oaptain Maubenge expresses tbe following opinion in regard to tor- 
does: , 

t iTouId be hazardous to place too uucb coii6<leDce in torpedoea, notirithatatidiDg 

I perfbCtioD tbey bave ncently artaJDed, A>r seamea will often sncceed la raiainf 
im, in culting their wires, in exploding tbeui at a safe distance from their sbipa, or, 

II better, will bnild tbe latter to be almost, or qaite, indestmclible hj torpedbes. 
is methud of constriK^tiOD is that of water-tight compartments, whoae partial de- 
nction does not endanger the existence of tbe veesel. 

II. 

In regard to the question, which ia tbe best to employ, a gun-vessel 
ted with torpedoes, or a torpedo boat to use to make an attack with 
to-mobile torpedoes, it is conceived that the gun-vessel has the follow- 
S advantages : 

1. It is harder to disable. 

2. It can be used in heavier weather. 

3. It is not obliged to stop to discharge its torpedoes. 

As far as the torpedo-boat is concerned, Mr. Fontaiuean lays dowB 
e following points in its favor : 

1. Probably great si>eed. 

2. Smaller target than a gun-vessel. 

3. Great handlness, little momentum. 

4. In case of accident fewer people lost. 

Should practice prove to be true, the common report that torpedo 
lats will not have to stop to fire their aato-mobile torpedoes, the ad- 
jutage will, however, lie strongly with this class of vessel. 
If obstractioDS are placed about a ship, they must be strong enough 
resist the onset of a vessel of fair size. A ship constrained to remain 
ichored must thoroughly mine her anchorage ground with a regular 
stem of submarine defense. The.cables for electrical connections cas 
I stopped to the chain and come in through the hawse-boles. 
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To render the attack as irresistible as possible the torpedo- vessels 
must possess the following qualities : 

1. Great speed, so as to enable the boat to be in the field of fire as 
short a time as possible, and so diminish the risk of being destroyed. 

2. Show as little surface as possible, so as to reduce to a minimum the 
size of the target for the enemy's guns. 

3. Be divided into as many water-tight compartments as possible to 
prevent being easily sunk. 

4. Have the vital parts as well protected as possible. 

5. A. possibility of using auto-mobile torpedoes without reducing 
speed. 

6. Protection for the crew against small-arm and machine-gun fire. 

7. Noiseless engines, so as to put off discovery as long a time as pos- 
sible, and so be enabled to approach the enemy. 

8. Great handioess. 

9. Armament with machine guns, to allow fighting a vessel of the same 
size interfering with its designs. 

10. Facility of being handled out of the water and transported. 

11. The most unobtrusive painting and disguise, to prevent being 
seen by the enemy's search lights. 

The best torpedo-boats now possess most of these desiderata. There are 
some officers who pretend that this stopping to discharge a torpedo is 
no defect, for it lasts for only a minute, and the torpedo is ejected be- 
fore the battery can be concentrated. Possibly this is so, still the fact 
that it need not he done certainly adds greatly to the tactical worth of 
the vessel. 

In considering the defense of the vessel from *an attack by torpedo- 
boats, the details of the fitting of the multitude of ingenious inventions 
devised to meet this end are not entered into by Mr. Fontaineau. In re- 
gard to the artillery, however, he says that it must fulfill the following 
•conditions. Each gun must — 

1. Be easily trained, permitting it to follow all the movements of the 
enemy. 

2. Be capable of rapid loading, so as to fire the instant the aggressor 
•comes in sight, and to keep it up. 

3. Have the projectile heavy enough to injure seriously a gunboat 
•or sink a torpedo-boat. 

III. 

Towing and spar torpedoes, owing to the improvement in machine 
guns, are now rarely fitted except as an alternative armament, as only 
ander the most favorable conditions will it be possible to approach suffl- ^ 

ciently near to a vessel to use them under the terrible hail of missiles « 

which could be kept up by her machine guns. The result is that, at 
present, all the torpedo-boats under construction are armetl with the auto- « 

mobile torpedo, and nearly, if not all, of them are armed with machine ' 
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IDS, to enable them to fight other boats, and to distract the gnns' crews 

sliip they are attackiDg. 
The tactical qaalities of the torpedo-boat mnst be as well knovn as 
"6 those of the ship. They mast have their turuiug circles and helm- 
igles determined, and their commandiug officers must be perfectly 
miliar with them. Their turning circles will be very large for their 
Dgth, owing to their shoal draught of water and lightness. For this 
ason to iusure quickness of evolution, di;op-rudder8 have beeu iQveDt«<i 
id fitted. 

That these points must be well known is patent from the fact that 
■riiedo-boats must always attack in fiotilla. The torpedo-boat acting 
ngly has no plavein modern warfare. Xo success cau be derived' &«m 
dependent action, as the assailed vessel will always be more than a 
ateh for each individual boat. 

Admiral Penhoat, in discussiug this subject, says that the torpedo 
otilla should be composed of boats representing two classes; one 
ass capable of going outside the harbor, and the other intended to act 
smoother water. The flotilla shoulil be ready to attack at all times, 
;ing moored in ambuscades ; natural features of a harbor being taken 
Ivantage of, if possible, to effect this object. They should be organ- 
ed on a section or group basis, and they should be accompanied by 
rift tenders armed with a heavy mechanical battery. 
A large number of tacticians believe that the best formation for tor- 
edo-hoats to resist an attack on a friendly ship by torpedo-boats is 
-obably in double line abreast or in alternate lines abreast. The first 
le to charge the enemy's tine and come aronnd quickly, all boats tum- 
g the same way. ITie second line to keep between the attacking 
mts and the beset ship. The vessel should keep up a Are over the 
le of her own boate nearest to her. The ship should be underway 
id perhaps stopped; the lineofboatsnearest her would soon resemble 
cordon, and the outer line should concentrate on the most dangerous 
)int of the enemy's atteck. The ship should retreat as soon as she 
es her way out of the danger. 

An attack on a vessel by tori^edo- boats should be made with the dotilla 
vided into two or three divisions; one of these should act as a reserve, 
lis last should either dash at the ship when the other divisions are en- 
iging her torpedo-boats, or they should follow the ship when she seeks 
retreat. If the ship must retreat through a channel, it would be a 
ece of strategy to have her attacked at one or two points in her pas- 
ge out; the first attack being intended to engage her torpedo-boats, 
id not to destroy the ship. 

Let us consider an attack on a fleet lying off and on the mouth of a 
irbor, by a flotilla of torpedo-boats at night. The boate should be di- 
ded into two or more divisions. Bach division will tow astern of a 
rvetto or tender. The slowest boat of each division will be nearest 
e towing vessel, and will, in the attack, act as the reserve boat. The 
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towing corvettes and the reserve boats should be supplied with rockets 
and signal lights. The lines should tow out the harbor, each line sepa- 
rating as soon as possible from the others and towing each to some spot 
at about equally estimated distances from the fleet to be attacked. One 
or two heavy vessels should move out to the mouth of the harbor. 
When the corvettes and the heavy vessels have reached their assigned 
positions, they should drop an anphor under foot and stand by to slip. 
These positions should be so chosen by the Admiral that the torpedo 
flotilla shall be given every advantage of shelter and cover. At a cer- 
tain set time, the torpedo flotilla will cast oflf from the towing vessels 
and be towed by the reserve boat directly towards the enemy. As soon 
as he is discovered each boat will separate from the reserve and dash 
for him. The painters connecting the boats had better be of chain, and 
each end should be slipped and the chain permitted to sink, otherwise 
the whole exploit might miscarry through a fouled screw. 

!No special rule can be given for attack, other than that the lines 
should mutually support one another. Each commanding officer of a 
torpedo-boat should be thoroughly informed of the appearance of each 
ship of the enemy, and the disposition of her vulnerable points. When 
the attack becomes general, the reserve boats should dash in. If the 
enemy is worsted the corvettes and heavy vessels should approach the 
scene and help the torpedo flotilla with their search-lights and weapons j 

of offense. j 

If the torpedo-boats are obliged to retreat, they will fall back on the J 

corvettes, and since these are separated, the boats will stand a good 
chance of picking up one of them, which will afford them shelter. Their 
chances, indeed, would be greater of their doing this than if the cor- 
vettes were all at one rendezvous. The anchorages of the corvettes 
should not be farther apart than a quarter of a mile. 

An engagement between small vessels, bringing out several tactical 
situations, occurred in Callao Harbor during the Chili-Peruvian war^ 
an account of which is as follows : 

At 2.30 a. m.f May 25, a Peruvian old-type steam-launch, that formerly belonged to 
the ilUfated Independencia, commanded by Lieutenant Galyez, with a crew of six- 
teen men, aud armed with a Gardner gun in the bow and a 2-inch breech-loading riAe 
in the stern, came suddenly upon the Chilian steel Thorny croft torpedo-launch Gua- 
colda, which had a speed of 11 knots and was fitted with three spar-torpedoes, one 
right ahead and one on each bow. The Peruvian started at full speed for the mole as 
soon as he made out his enemy. The Janequeo, a steel Yarrow torpedo-launch, with 
a speed of 18 knots, now appeared on the scene, and passing ahead of her sister boat j 

exploded her bow torpedo under the Peruvian's counter f at the same moment Lieuten- ■ 

ant Galves and Surgeon Ugarte exploded a torpedo on the Janequeo's bow, which * 

opened a large leak and killed two men. Her commander. Lieutenant Senoret, man- 
aged to get her alongside of a lighter, where she sank. Lieutenant Goni, in the Gua- 
colda, continued to chase the Independencia, which kept up a heavy fire from her 
small-arms and stem gun. At last the Peruvians, finding their launch sinking, ceased 
firing and surrendered. Goni sent his dingey to her rescue and succeeded in saving ^ 

Lieutenant Galves, seriously wounded, and seven of the crew. It was not till this ^ 

» 
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it Ooni missed bis consort ; bnt thinking that she bod returned to tbe fleet, b« 
uck to the flagahip, put tbe wonuded and prisoners on board, aod flodiog tbat 
equeo bad not returned went iu search of ber. As be approached tbe floating 
met Lientenaut Senoret and his crew coming out in two amall boats which 
d picked np ulougeide of tbe hulk Callao. 

des doing their legitimate work, torpedo-vensels will have to fight 
idversaries barring their passage. As we have before observed, 
lay be the enemy's torpedo-boats, btit again they may be picket 
es, tags, or even booms and other obstructions. These will have 
overcome by machine-gun flre, hand grenades, spar torpedoes, 
icklaces, or mines of gun-cottou or some other high explosive, 
lis purpose torpedo-boats should be fitted with the necessary 
QB, leading wires, and batteries. 

attack on a deet at anchor will rarely occtir. However, thould 
condition of afiairs happen, the boats shonid separate, and, act 
pairs or groups of three, take as many vessels as possible at the 
doment, and make as many victims as they can in the least time. 



CHAPTER XII. 



THE CONCLUSION. 



I. 



Sir Thomas Brassey, K. C. B., says: 

The loss of the Grosser Karfttrst occurred nndonbtedly from the want of practice 
in fleet-sailing among the officers of the German Nav^y. On the last-named occasion 
the squadron of four ships was reduced to one in forty-eight hours after leaving Wil- 
helmsbayen. On the first night one of the ships grounded on a sand-hank. On the 
following day the collision occurred between the Konig Wilhelm and tke Qrosser 
Kurftirst. 

The destruction of a large vessel represents the direct loss of about 
$3,000,000. Then there are incidental losses of officers, men, and ma- 
terial of war. To these may be added the capture of a tactical center 
or the laying under bonds of a large business capital through the fail- 
ure' of this vessel to appear and defend it, making the amount of money 
involved, rise to such a sum that the imagination fails to follow. 

With the certain knowledge that ships of such size are, and will be, 
needed; with the certain knowledge that just such ships, when we 
have them, will be lost through collision and bad handling, is it not the 
bounden duty of the nation to prepare for this condition of things, and 
in the interests of economy to see that its naval officers are well in- 
structed in practical tactics and the handling of ships f 

To again quote Sir Thomas Brassey, we read: 

The history of not only our own Navy, hut that of all other navies which have at- 
tained any importance in the world, from the most ancient times downwards, has 
shown that tactical efficiency and naval success went hand in hand, and that the ab- 
sence of the former assuredly led to the want of the latter. 

This knowledge can never be gained in the class-room, since theory 
will not make a seaman, even in the case of men who have an intuitive 
faculty for seamanship. 

Admiral Randolph, writing a few years ago, asks the question in re- 
gard to his own service: 

Are we taking every pains, not merely to perfect our few employed captains in 
their art, but to train and habituate. all ranks of executives in the practical manage- 
ment of ships f We cannot think that an affirmative reply can be accepted as satis- 
factory until a system is established under which, at least, every second in command, 
and every lieutenant of a certain standing {who may of course at any moment become 
so, or even in charge of the ship), is made fhlly competent to do so by experience in 
handling one, not only in ordinary navigation, but in narrow waters, and all fleet 

evolutions. 
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should tb«renot l>u a systematic course of practical maoeiivera, iaclodiog ei- 
uta in lumiDg under difflculties lo tbe «butteBt tiDi» and smallest s(iaoe ; id 
i|^ dead froui different apeeila, and Hoiiig aatcrn, Ac, through vhich everj 
ive shmitd pasa, ia reHS«1a of any available aize, from eleani pinnace* to big 
A sbipa (the larger the belter, of course, but nothing is too small to be of 
alue), to be carried out abroad and at bome, wbenBFeropportnuitiea occurred t 
oiiiJBls arealarmed lettheni soothe theiuaelvea ! • • • Atthenorst, itnoald 
t to little more than theuecessary coal, the saving of which cannot be josUtied 
gbt easily turn out uot only a pernicious but a disastious ecoiwatj. Let tbe 
(r who consiilers this a wicked waste of money put his price on these twoqnal- 
iz. skill and nerve, lint don't let him expect to get tbeni for nothinfi ; * * * 
^quire careful and constant cultivation, and if desired of the beat qnalitj, must 
1 for at the highest price, like all other conimoditiea. 

lat is true of the British Navy is true of oar own. If we have 
8bi)>8, a more disbearleiiiog syRtem goveruiug promotion, aod do 
hiuent for mental laziness, our duty is still iilaiti! Harder, more 
le work, a devotion to a si>ecialty, is what is required ! 
ce the necessity for a navy will arise, if it has not already arisen, 
tut fair to conclude that one will be set afloat. It will be tbe prac- 
V instructed officer in tbe science under consideration who will 
|ly lead our new fleet into action and to victory, 
this work is demanded of the officer, what duty devolves upon the 
at Frim»iily. to establish a graded course for practical drill 
idly, to maintain a sqaadron of evolutions. 

8 not proposed here to draw up a course of instruction. Such a 
e will be the reaalt ot great thought, consultation, a utilization of 
leans at band and available, and a gtadual elaboration from time 
le. 

Biy officer must be given a cbance to serve in the squadron after 
ug through the school ot practical tactics, 
this subject Captain Colomb says : 

eiefore feel tbe greatest possible nnxiely that further ateps should be taken 
Is the establish nieut of a systematic method of training our younger offloers 
practical work of handling our ship* at sea. The gunlwiat tiials in the Husaian 
■on are full of information ; a vast deal of information is got out of very little 
ence in that way, and it could be very easily carried out a little further than 
launches and gunboats by larger vesbeU, which need uot ram each other, bat 
)r raf'.a lowed aateru. 

II. 

^eral years ago a squadron of instruction was organized in Russia, 
•al gunboats are fitted with fascines as buffers to prevent iujoiy 
ramming, and tournaments are repeatedly held in the presence of 
Liperior officers of the fleet. Each guuboat is maneuvered 'by the 
,in of an armor-clad assisted by one of bis officers and his chief 
leer. In this way every captain, in his turn, has a practical lesson 
inmiug and being rammed or avoiding it, which they could not 
safety attempt iu their large comuiauds. '.'AH day long, and cveiy 
one or other of the armor-dads, taking it in turn, is underway, 
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tbreadiDg her way backward and forward through the anchored fleet. 
The captain who makes the closest shave, without touching, is highly 
commended.'^ 

Kaya] tournaments should take place at sea between protected gun- 
boats. These sea sham-fights would throw much light on disputed points 
in the rule of the road, and settle in a week what the most experienced 
and practical seamen may go on disputing about for years. 

Much, too, can be learned in the way of fleet tactics from exercise in 
steam-launches. Tlie launches should be organized as a fleet, and the 
movements, after determining the evolutionary circle of each launch, be 
gone through with. After th*e captains are thoroughly conversant with 
the drill, then astern of each launch should be towed a cutter. The helm- i '. 

angle of the launch should be made smaller, and the launch and its tow 
should be considered as one vessel. Dist>ances and intervals should be 
made greater to correspond with the new length, and the flotilla, under 
the new circumstances, should be again drilled in evolutions. By veer- 
ing the boats farther astern of the launches, decreasing the helm-angles, 
and increasing the distances and intervals, the system of tactics resem- 
bles that of the movements of large vessels in its application. 

By this means commanding officers can be brought to know fully the 
amount of room required in which they can maneuver their ships. Of 
course this method of drill is at best a makeshift, and that amount of 
nerve required in the commanding officer, nowadays, is in no way de- 
veloped. 

No course of instruction in tactics will be complete without a thorough 
discussion in some graphic manner of the relation existing between op- 
XK>sing ships and fleets. We think this end will be best served by a 
study of "The Duel: A Naval War Game, invented and arranged by 
Captain P. H. Colomb, R. N." Without entering into the rules govern- 
ing it, it may be said that the game is based upon two ships carrying 
guns the same in number, but differently distributed, according to the 
choice of the players. The ships make the same or different speeds, m- 
cording to lot. All during the combat, founded either on artillery or 
the ram, both ships must keep up their speeds; that is, they can neither 
slow, stop, nor back, and they must always use the same amount of helm 
in turning, so that each ship's turning-circle has an invariable diameter. 
There are different values for -each gun when flred, and the batile is de- : 

cided when one of the ships is rammed, kept under artillery fire, which I 

she cannot adequately return, or when she is driven on shore or into t 

neutral waters. We see here different speeds and varying helm-angles r 
for each ship is excluded from the game. The distinguished inventor^ .jj 

however, promises that they will be introduced as soon as sufficient 
authentic data is obtained bearing on these points. We can easily see 
that the sphere of this game, between experienced players, could be so 
enlarged as to include combats between fleets. Under all circumstances^ • i 

whether played in its present simple state or whether elaborated into ' 



< 



148 

somethiDg very much greater, it sbonUl be found iu tbe hands of ever; 
naval officer, who iBinterested in thehighestaDdmoBtoonspiononabrancb 
of bis profession-~tbe meeting and Tanquishing of an enemy in a fair 
fight on t<be open sea. 

Whilst this hook is in preparation, the English are considering tbe 
oecessity of following out the Bussian system of drill. A class of gnn- 
boats is proposed, protected where necessary with buffers, going at a 
slow rate with low steam proKsnre, and nsing a small helm-angle. The 
idea is to make them unhandy in their movements, so as to resemble 
somewhat larger sbipa id their erolntioos. 

III. 

The run across tbe Atlantic from ITew York to Qneenstowo is nov 
made in a little more than six days. Nearly every week some new ves- 
sel distinguishes berself by her quick trip. Comparing tbe one which 
flrst made this great speed with the last one, we see a great gain in the 
expenditure of coal ; so much less being burnt per ton of displacement, 
and larger runs being made on individual days. 

In the near futnre we shall see an ordinary sea-speed of 20 knot« main- 
tained. If, now, this will be the speed of merchant steamers, there must 
be a cruiser class put afloat which will at least be their equals in speed, 
and their superiors in length of time in which they can keep tbe sea. 

The tactician may well stand appalled at these immense speeds. 
Wbat formations can be used for the ordinary purposes of navigation! 
In what order will tbe attack be madet What system of evolutions 
will be followed ! And so on through tbe whole list of tactical require- 
ments. 

We fancy these questions can only be answered in a very general 
way. Any improvement iu S[>eed or turning power, or means of war- 
fare, simplifies formations and evolutions, but enjoins greater complica- 
tion upon the mutual duties of «hips. It also causes a decrease in the 
number of ships which can with safety be set to act together. It may 
be that the number of vessels which can be combined will be only four, 
if, inde«d, it is not two. Distances and iutervalH will perhaps be greater. 
The time during wbicb a fire will be effective will last for only a few 
seconds. Then, again.tbe amount of sea traversed, after a charge, before 
a tnru can he made, will be so great that a figbt will only be possible 
on tbe open sea or in wide estuaries, between other than single ships. 

The question now arises, since ships will be in a fight such a short 
time near together, what kind of gnus will be used, and what will char- 
acterize the modern ship of war fitted for tbe lineof-battlet To us it 
looks a^ if the coming ship would be, as regards her hull, nearly, if not 
quite, torpedo-proof through uumerous water-tight compartments com- 
ing up to tbe spar-deck ; have her engines, boilers, and controlling of- 
ficers protected.; a large number of guns of moderate or even small 
caliber; labor-saving macbiuery everywhere, and therefore a small 
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crew; no torpedoes; anxUiary rudder; and gans or tubes for fl; 
aome sort of high-powered explosive. She should also have a capa 
for fall sail-power; ordinarily to be barqnetine rigged, with genei 
fore-and-aft " sohooner " sails (lashed on the foot to booms, and not 
sails), with yards ready to go alofb and square sails to bend and sel 
In conclusion, it may be mentioaed that .the foregoing pages have 
been written with any idea of exciting controversy, but to refres 
the line of thoaght upon a subject which is at present engaging 
minds of the ofi&cers of the navies of most foreign Governments, 
may be, that enough has been drawn fh)m the works of others to st 
olate an endeavor to develop scientific research in a direction at o 
very interesting and vitally important. 
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INTRODUCTORY NOTE. 



The following papers, inade up in great part from the reports of 
officers, descriptive of the more important naval operations of the past 
year, are published for the information of naval officers. 

The action at the Pagoda Anchorage, in the Min Eiver, furnishes the 
only example of a fleet engagement since the battle of Lissa, and while it 
throws no additional light upon the interesting and vexed problem oj 
Tactics it illustrates the eifect of gun and torpedo, and draws attention 
to the preparations for action on board vessels in the French fleet. 

The successful attack on two occasions by torpedo boats armed with 
spar torpedoes make it clear that our only service torpedo is not to be 
wholly condemned, even in comparison with the Whitehead whose field 
of usefulness is much more extended. 

The operations of the United States Naval Brigade on the Isthmus 
of Panama, aside from the public interest in the results accomplished, 
and the landing of a brigade of 660 officers and men from the North 
^ Atlantic squadron on Gardiner's Island for instruction, should direct 

attention to the absolute necessity of a complete and uniform organiza- 
tion for landing parties and brigades, so that each vessel' of a squadron, 
or any assemblage of vessels from different stations, may be prepared 
at an hour's notice, or upon the display of signal, to land its contingent, 
properly equipped and instructed, to take promptly, and without special 
directions, its place in the battalion or brigade formation. 
'The value of instruction, such as was given on the occasion of the 
landing at Gardiner's Island, cannot be overestimated. 

The notes in Chaper IV present facts in reference to the design or 
performance of vessels recently laid down, launched, or completed, and 
a description of the latest improvements in other implements of naval 
warfare. 
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PREFATOST NOTE. 

• 
To UDderBtand the reasoDS for the bombardment of the arsenal of 

Foo-Chow, it is necessary to go far back in history. Before the Christian 
era China conquered Tonqnin and Anara, but in the fifteenth century 
the Anamites obtained their independence, although the Chinese have 
always claimed sovereignty since. In the seventeenth century the 
French Jesuits went to Cochin-China, or Anam, to proselytize, and were 
followed by traders and politicians, until toward the end of the eight- 
eenth century France obtained a small territory in Tonquin, a province of 
Anam, in sovereignty. This has since grown steadily. As a result of a 
war between the French and the Anamites, a treaty was made in 1874 
recognizing the protectorate of France over Anam, and the lattert 
independence of China. In 1880 the Emperor of Anam claimed Chi- 
nese assistance to put down a rebellion, thus acknowledging Chinese 
sovereignt3\ In July, 1881, the French ministry asked a credit to 
maintain order in Tonquin, and in 1882 Captain Eivifere was assigned 
to the command of an expedition to punish the rebels. The mandarins, 
however, were so unfriendly that Eivi^re found himself obliged to at- 
tack them and capture the town of Hanoi. This act was disavowed by 
the French authorities^ and a period of inaction followed, during which 
the number of Chinese in the country greatly increased, and France 
found herself really opposed to the Chinese Government. In May, 1882, 
a reconnaissance of the French was defeated and Bivi^re killed. Troops 
were sent from France and placed under the command of Admiral 
Courbet, who was also in command of the naval forces. After some 
successful operations on the part of the French, Anam submitted and 
a treaty was made. This treaty left France and China opposed as to 
the protectorate of Anam, China being unwilling to yield her claims. 
China had not withdrawn her troops from Tonquin, and announced that 
a French occupation of certain towns garrisoned by Chinese would be 
cause of y^ar. The French did occupy these towns, but the convention 
of Tien-Tsin settled matters x>eaceably. The convention secured France 
in her advantages and stipulated for the withdrawal of the Chinese 
troops, while France renounced her claims to an indemnity. When the 
French expeditionary troops were ready to return home, a small French 
column was sent forward to oc<;upy Langson, which should have been 
evacuated by the Chinese. The Chinese had not yet withdrawn and a 
fight followed, upon which France demanded a large indemnity. This 
was finally refused, and France began a course of reprisals without 
declaring war formally. This brought about the bombardment of Foo- 
Chow. 
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BXTBACTS FBOM REPORT OF REAR-ADMIRAL DAVIS. 

• • « « • ' • • 

At the time of my last commuDication of the 18th instant, the f^rench 
and Chinese squadrons were still at Pagoda anchorage, awaiting the 
result of pending negotiation^. On the 20th the news arrived that the 
French charg6 d'affaires at Peking had given the Chinese Government 
forty-eight hours to promise to pay the sum of 80,000,000 francs indem- 
nity, otherwise he would haul down his flag and negotiations would bo 
stopped. It was further reported that the Chinese* had emphatically 
declared they would not pay. 

Vice- Admiral Dowell and I had agreed to send up more men to Foo- 
Chow in the event of an engagement at Pagoda anchorage, and Com- 
mander Barker, of the Enterprise, had instructions to send his at the 
same time that the British went up. Un the morning of the 22d Vice- 
Admiral Dowell asked Vice-Admiral Courbet's opinion as to the advis- 
ability of sending them that morning, and was advised not to lose that 
morning's flood-tide. Vice- Admiral Courbet further stated that he had 
not as yet received any instructions to commence hostilities, but that 
one of his gunboats, the Lynx, was at the termination of the wire at 
the mouth of the river, and might arrive at any moment. At 1 p. m. 
our men from the Enterprise and the British from the Champion, Sap- 
phire, and Vigilant arrived here. The British landing force was thereby 
increased to 200 ofScers and men and 2 howitzers and 1 Gatling. The 
Enterprise sent a force of 90 men, 7 ofBicers, and 1 Gatling, increasing 
our landing part^' to a force of 165 officers and men and 2 Gatling guns. 
All our men were comfortably quartered on board the Monocacy, and 
immediately upon arrival organized. The 34 marines were divided into 
two detachments, and the bluejackets into three companies of infantry^ 
arid two Gatling-gun crews, also a party of 8 pioneers, and an ambulance 
party of 4. 

• « • • ' • • • 

On the morning of the 23d the French consul here notified all his col- 
leagues that France not having received reparation for the breach of 
the Tien-Tsin treaty on the part of the Chinese at Langson, Vice- Admiral . 
Courbet had received instructions to commence hostilities in the Min 
Eiver, and that he (the consul) had hauled down his flag. I subse- 
quently learned that Vice- Admiral Courbet had sent a similar letter to 
Vice-Admiral Dowell and Commander Barker, notifying them that he 
would commence hostilities that day, and requesting them to notify any 

neutrals that might be on shore. 

• •••••• 
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The Vice-Admiral commanding in-chief the Naval Divisione of Tonkin and the China seas to 

the captain of the American Corvette Enterprise, 

VoLTA, Pagoda Anchorage, 

Augtist 22, 1884. 
Sir : In the absence of Admiral Davis and of any American consul at Pagoda, I hare 
the honor to infoim yon that the French Government, having been nnable to obtain 
from China the reparation ^hich it demanded on account of the affair of Langson, 
has ordered me to retaliate in the Min River. I shall be indebted to you if you 
will warn the American merchantmen in harbor and also the American residents at 
Pagoda. 
Receive, air, the assurance of my most distinguished consideration. 

A. COURBET. 



REPORT OF LIEUT. H. MORRELL ON THE PREPARATIONS MADE 
BY NAVAL BRIGADE OF U. S. S. MONOCAOY AND ENTERPRISE 
FOR DEFENSE OF AMERICAN LIFE AND PROPERTY AT FOO- 
CHOW, AUGUST, 1884. 



I have the houor to make the following report in regard to the 
preparations made for the protection of American, English, and other 
neutral property at Foo-Chow. A plan of the settlement of Nantai is 
appended. 

The Monocacy arrived off Nantai on the 3d of August, and took her 
position, as indicated in the plan, abreast the custom-house and about 
80 yards from the Bund. The English gunboat Merlin, 430 tons, with a 
crew of 70 men, under the command of Lieutenant-Commander Brenton, 
R. N., had arrived on the 23d of July and was moored off Jardine, 
Matheson & Co.'s, about 75 yards E. by N. of this vessel. There were 
also 80 men from H. B. M. S. Champion, with 1 7-pounder field-piece 
and 1 long Catling gun, quartered on 2 cargo-boats anchored near the 
Merlin. Several house-boats were used for the accommodation of the 
officers in charge of this detachment. 

Preparations were at once made for landing. An officer was stationed 
at the United States consulate with an outfit for day and night signals 
and a special code of signals was prepared to facilitate communication. 
Officers w ere directed to acquaint themselves with the settlements, par- 
ticularly with the routes to be used and places to be protected. 

As in the event of an outbreak it was imperative that the detach- 
ments should reach the different points assigned with the least possible 
delay, and as the streets were narrow and crooked, and provided with 
barricades liable to be closed at any moment, it was deemed necessary 
to transfer to the shore whatever might retard the movement of the men. 
Accorditigly the Gatling gun was dismounted and carried in pieces to 
the consulate, and the 4 signal-men detailed to remain at the consulate 
took charge of it. • The reserve and Gatling gun ammunition was dis- 
tributed as follows: At Hedge & Co.'s, 1,000 rounds ; at Russell & Co.'s, 
1,000 rounds; at consulate, 3,080 for Gatling gun and 1,000 for rifles; 
at American Missionary Compound, 1,000 rounds. These preparations 
were made as quietly as possible to avoid alarming the natives, who had 
been very restless since the arrival of the French at Pagoda anchorage 
on the J.4th of July. Twenty rounds of ammunition were issued to 
each man. Eight of the Gatling gun's crew were armed with rifles, 
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provided with slings made of canvas; the remainder with revolvers 
and cutlasses. 

The Bluejackets were not supplied with knapsacks and canteens. 
The want of these in actual service would undoubtedly be felt, espe- 
cially the latter as water in this country cannot be used without endan- 
gering health. The cartridge-boxes furnished were not efficient; the 
leather, after a little service, loses its stiffness, and the cover bends up 
and the box down, leaving a space large enough for cartridges to pass 
through. In my opinion, this cartridge-box should be changed for an- 
other of a better and more reliable pattern. 

• •••••• 

. On the 22d, Admiral Courbet having announced his intention of com- 
meucing hostilities the following day, the English and American re- 
enforcements proceeded to Foo-Chow. 

The Enterprise's landing party numbered 84 men, organized as fol- 
lows: Lieut. Commander G. M. Book, commanding; Surgeon H. N. 
Beaumont; first company, 23 men, Lieut. H. Osterhaus, Ensign Rohr- 
backer; second company, 23 men. Lieutenant Hodges; Gatling gun's 
crew, 16 men, Ensign C. N. Atwater; marines, 18 men. Ensign 0. A. 
Gove; pioneers, 4: nurse, 1; stretcher-bearers, 2. This body was sap- 
plied with 18,000 rounds of ammunition. The men were provided with 
blankets, but not with knapsacks or canteens. The accommodations 
for this extra force were ample, and had hammocks been provided the 
men would have been as comfortable as on their own ship. 

The Monocacy's battalion was now reorganized as follows : Lieut. F. 
W.Nichols, commanding; Passed Asst. Surg. E. Norfleet ; first com- 
pany, 30 men, Lieut. H. Morrell, Ensign H. Kimmell; Gatling gun's 
crew, 16 men. Ensign J. H. L. Holcombe; marines, 16 men, Lieut. M. 

L. Wood ; pioneers, 4 ; nurse, 1 ; stretcher-bearers, 2. 

• •••••• 

In case of landing, the Enterprise's first company was to occupy Rus- 
sell & Co.'s and Hedge & Co.'s, with Lieut. H. Osterhaus at the former 
place and Ensign Bohrbacker at the latter. The remainder of the force 
was to land at the custom's steps, abreast the ship, and, with Monocacy's 

battalion leading, was to advance by the route marked on 

the plan, Plate I, to the consulate. One company was then to be de- 
tached and sent to the Missionary Compound. The marines and Gatling 
guns were to defend the consulate, the rest forming a reserve to be sent 
wherever required. 

The English landing force consisted of 190 men, and were stationed 
as follows: 30 blue-jackets at Jardine, Mathison & Co.'s, 30 at Bath- 
gate & Co.'s hong near bridge; and at the English consulate, 60 ma- 
rines, 20 blue-jackets, one 7-pounder, one Gatling gun, and one Gardner, 
with their crews, 50 men, 36 of whom were armed with rifles. 

Between Foo-Chow and the mouth of the Min, according to the Chi- 
nese, 60,000 men were stationed in the different forts and camps ; 30,000 
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of these were raised in Kwangtung (Swatow and Ganton), Hnnan, and 
Hnpehy the remainder belonging to this province, Fakien. These formed 
as many factions as there were provinces represented, and entertained 
the most bitter feelings toward one another. They were, as a general 
thing, well armed and poorly disciplined, and to their Mends a scarce 
of greater danger than to the enemy. Before the French commenced 
operations it was considered qnite probable that, in the event of a bom- 
bardment of the forts and camps, the soldiers on the right bank of the 
river would make their way in a disorganized and disorderly conditio^ 
through the settlement of iN'antai, across the bridge to Foo-Ghow, and, 
after the fashion of Ghinese braves, loot and commit other outrages on 
the way. That this was expected by the people was evidenced by nearly 
one-half of them fleeing to the mountains. 

It was therefore necessary to make preparations to prevent the rush 
of a mob across the bridge from FooGhow and to check any riot or dis- 
order caused by troops during a retreat. Ample provision was made 
to meet the first emergency, the bridge to the southward of Ghung- 
Ohow being commanded by a cross-fire from Bathgate & Oo.'s hong 
near bridge and the British consulate, and* if necessary by an en- 
filading fire from the hill about 50 feet east of the Olub, while the Mo- 
nocacy and Merlin controlled the bridge to the northward of the island. 
The second, however, was more difficult to contend with. An orderly 
retreat could not be opposed, and whether it would be disorderly or not 
could not be determined until the fugitives were actually in the settle- 
ment. 

The dispositions before mentioned seemed the best that could have 
been made with the force at hand, in t>rder to exert the best influence 
on a rabble. 

The preventive'measui^ taken and heretofore described having had 
the desired effect of preventing any outbreak on the part of the mob, it 
resulted in there being no occasion to land men. By the 4th of Septem- 
ber there being no appearance of disorder and affairs having settled to 
their normal bondition. Vice- Admiral DoweU and Bear- Admiral !Davis 
considered the further display of additional force unnecessary, and the 
re-enforcements were ordered to rqoin their ships. 
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REPORT OF VICE-ADMIRAL COURBET, COMMANDER-IN-CHIEF OF THE 
SQUADRON OF THE EXTREME EAST, TO THE MINISTER OF MARINE 
AND THE COLONIES. 

Matsu, September 11, 1884. 

8ir: I have the honor to forward you an account of- the operations carried oat in 
the Min River by a part of the forces under my command. 

On the 22d, about 5 p. m., the order to open fire was received by telegraph. 

The following ships were off the Pagoda : The Yolta (flying my flag), the Duguay- 
Trouin, Yillars, D'Estaing, Lynx, Vip^re, Aspic, and Nos. 45 and 46, torpedo boats. 
The Chinese had assembled eleven men-of-war; that is, one cruiser, five transports, a 
dispatch boat, a dispatch gun-vessel, and three gunboats. Besides they had twelve 
large war-junks, seven steam torpedo launches, three or four pulling torpedo boats, 
and some fire-junks. 

The Chateau-Renaud and the Sa6ne. were anchored at Quantao, at the Kimpai Vaas, 
with orders to prevent the obstruction of this channel, either by the sinking of some 
thirty stone-laden junks which had been collected there, or by the sowing of torp^oes. 

There were also at the Pagoda anchorage, but further down, three English men-of- 
war, the Vigilant (flag-ship of Admiral Dowell), the Champion and Sapphire, the 
American corvette Enterprise, and some jnerchant steamers and sailing ships. 

The Frenoh vice-oonsnl at Foo-Chow, whom I had asked to come onboard the Yolta 
in good time, was immediately informed of the Government's decision, and went np to 
Foo-Chow to haul down hie flag and warn the viceroy and the other consuls that fire 
would be opened the following morning. On my part I informed the English admiral 
that evening, and the captain of the Enterprise early the next morning, and asked 
the English vice-consul at Pagoda to warn the merchant ships. The greater part of 
these had, like the men-of-war, already afichored outside the probable line of fire. 

On the morning of the 23d M. Bezaure returned, informing me that his flag had 
been hauled down ; that at 8 a. m. the consuls, and at 10^. m. the 'viceroy, would all 
have been warned of my intentions. This was a mere formality, because on the 22d 
everyone knew that I would open fire th«' next day. 

All preliminaries being arranged, it remained only to select a favorable moment for 
destroying the ships and war-jnuks, and the flanking torpedo boats, before attempt- 
ing anything else. The first of the ebb was thought the best time for ffccomplishin^ 
this first object in view of the respective positions of the squadrons, and of having 
to maneuver in a narrow channel where the strong currents made movements diffi- 
cult. As the ebb began several hours after the viceroy and consuls were officially 
warned. I set 2 o'clock as the time for beginning operations. 

From early morning the vessels on both sides had their fires lit and were ready to 
slip and get under way. While the flood was making, from 9.30 to 1.30, the Chinese 
were clearing for action and getting ready to weigh, and several of their torpedo 
boats ran down to the Yolta, making false attacks, but retired upon pointing a gun 
•or Hotchkiss at them. At 1.45 I made signal to weigh and to be ready to carry oat 
the plan of attack. My plan was as follows : 

Upon beginning the action the torpedo boats Nos. 45 and 46 were to attack the Foo- 
Poo and Yung- Woo, being supported by the port battery and riflemen of the Yolta ; 
this vessel wsiS to open fire with the starboard battery upon the war-junks who chiefiy 
threatened her. At the same time the three gunboats, Aspis, Yip^re, and Lynx, 
leaving the Yolta, the torpedo boats, the Foo-Poo, and Yung-Woo on the starboard 
aide, were to run up quickly abreast the arsenal and attack the three gunboats and 
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three transports lying there. Four steam laanches under Lieutenant Lapeyr^re were 
to protect the Vulta, Aspic, Vip^re, and Lynx against the Chinese torpedo launches. 

The Duguay-Trouin, Villars, and D'Estaing were to attack, with one battery, the 
three ships near them, while raking the junks and a battery of three Krupp guns 
which commanded the arsenal with the other. Their armed steam launches were to 
defend them from the enemy's torpedo boats. As soon as the three vessels ceased 
firing the D'Estaing was to go to the month of the little channel by the custom-house 
to sink some Junks which ^-ere said to be armed for boarding. 

The plan was carried out in every particular. All the ships opened fire as the tor- 
pedo boats attacked ; the Chinese replied immediately. The air was almost calm, 
and for a few minutes a cloud of smoke surrounded the combatants and a shower of 
projectiles whistled about them. As soon as the smoke lifted we saw the Yung- Woo 
ashore, having been destroyed by No. 46, Lieutenant Douzans commanding, and sev- 
eral sinking war-junks; the Foo-Poo, struck by No. 45, Lieutenant Latour command- 
ing, but less seriously hurt, was still resisting. The other ships seemed already 
greatly damaged. 

The Fei Yuen, Chi-an, and Chuen-Wei, dismasted and on fire by the shells of the 
Dnguay-Tronin, Villars, and D'Estaing, were drifting with the tide; they grounded, 
and then sank some miles down the river. A little later the same end befell the two 
alphabetical gunboats. 

After the first set-to the fire sensibly slackened, and our well-pointed guns soon de- 
stroyed the Chinese fieet. 

Owing to the light draught of the Ynng-Pao and Yei-Stng, these boats ran up the 
river where our gunboats could not follow them. Their injuries, however, were such 
that both of them grounded and afterward sank. This was the end of the Chinese 
squadron. 

Our gunboats now gave their attention, first to the ships lying at the arsenal and 
then to the arsenal itself, while the other ships silenced the batteries at the arsenal 
and at the Pagoda on the island of Losing. 

The Triomphante arrived a little after 2 and anchored below Pagoda, opening fire 
apon points within range, but principally upon the Pagoda batteries. By a shell 
from thence two men of the Yolta were killed, and my flag-lieutenant, M. Ravel, and 
three men were wounded. 

The torpedo boats which had armed the day preceding and on the morning of the 
action had been threatening us disappeared just before its commencement and sought 
refuge, some up the river and others in the channel of the custom-house. Lieutenant 
Lapeyr^re tried in vain to reach them, and then turned his boats upon the Foo-Poo, 
which would probably have succeeded in getting up the river. He took her by board- 
ing, and ran her aground below the anchorage, where she sank. 

Late in the afternoon our armed boats dislodged the torpedo boats sheltered in the 
little custom-house channel, and at the same time they destroyed the Junks and 
aampans which seemed tf» be prepared as fire-ships. 

Foreseeing that the Chinese would attempt to surprise us during the night with 
their remaining fire-ships, I caused my ships to anchor at such a distance as to allow 
them time to weigh and save themselves. 

These precautions were also necessary, as the burning hulks of the destroyed ships 
ascended with the flood and drifted out again with the ebb. There was also reason to 
expect torpedo boats, and they did appear. The night of the 23d-24th was one of con- 
stant alarms; most of the vessels had to weigh three or four times. Nevertheless, 
the attempts of the Chinese resulted unfavorably for them. About 9 p. m., at the 
end of the ebb, the Chuen-Hung, fired by our shell, was shoved toward our anchorage 
hy two large junks, manned by some thirty men. A few shot from the D'Estaing, our 
picket ship, sank the Junks with their crews, but the transport continued to drift 
with the current, threatening in succession several vessels. 

On the 24th my first object was to finish the destruction of the junks and of the 
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barniDg fire-ships which lay in the custom-house bay and. above the arsenal. Two 
divisions of boats were sent for this purpose, one in charge of M. Peyrounet and the 
other of M. Lapeyr^re. 

I weighed with the Volta and the three gunboats to support the second division^ 
and also to complete the destruction of the arsenal. 

By the afternoon our '^-kilogram shells had destroyed all .that they were equal to 
attempting. The direct fire upon the offices, shops, and a cruiser building did much 
damage, but not all that I wished. With guns of 14 centimeters it was impossible 
to do more. 

The foundry, designing office, and office of precision were considerably injured. 
The hull of the cruiser was peppered with holes, but this caliber (14 centimeters) 
was not large enough. I should have had 24 centimeters, or at least 19 centimeters; 
in other words, I needed the Triomphante or the Duguay-Trouin, but the pilots de- 
clared it impossible to bring them withip range even for an hour before and after high 
water, and soundings made by M. Renaud with this object in view confirmed their 
statement. 

On the morning of the 25th 1 confined myself to taking by assault, with the landing 
parties of the Duguay-Trouin and Triomphante, the battery of three Krupp guns at 
Pagoda. Its garrison abandoned it upon the approach of our people, but we soon saw 
a great number of troops descending from the neighboring heights. The fire from 
our boats and some 14-centimeter shell kept them beyond the sandspit which at 
half-tide joins the island of Losing to the mainland. At 10 a. m. the boats and land- 
ing parties returned, bringing the three guns. 

Nothing more could be done at Pagoda with the means at our disposal. I left the 
Volta and hoisted my flag on the Duguay-Trouin. After the men's dinner all the 
squadron weighed in order to destroy the forts on the river. * 

At 1.30 we anchored above Cuding Island and cut the telegraph line which con- 
nects all the forts with the arsenal and with each other. The next step was to destroy 
a casemate battery armed with an Armstrong 21i-centimeter gun (No. 12 fort), which 
commands the Mingan Pass. Only the guns of the Duguay-Trouin and Triomphante 
were heavy enough to be effective, but in less than an hour the fort, being taken in 
rear, was much damaged, and the guns on Cuding Island were silenced. A few well- 
pointed 14-centimeter shell convinced me they were abandoned. 

The landing parties of the Villars and D't^staing, under M. Sango, were sent ashore 
to support some torpedo men who were ordered to destroy the Armstrong gun with 
gun-cotton. Strong eddies in the river and the insufficiency of our steam launches 
made it difficult to put these parties ashore, but the Chinese did not think of distorb- 
ing them, and at nightfall they all returned. 

The next day, the 26th, the other batteries of the Mingan Pass were attacked. The 
Duguay-Trouin and Triomphante, although giving most of their attention to the five 
oasemated batteries, delivered several very effective broadsides against the other 
works. The Mingan battery made some resistance, but the shells of the Villars and 
D*£staing soon disabled it, after which a party of torpedo men, supported by a land- 
ing party under M. Le Pontois, destroyed the guns. 

The work was scarcely finished when a brisk musketry fiire broke out firom the 
neighboring heights where is the house of the Tao-Tai-Fan, in charge of the river 
defenses. Our boats promptly replied, and were aided by some 14-centimeter shells 
and a few rounds from the Hotchkiss guns of the Villars and D'Estaing, which dis- 
persed the enemy. 

At the same time the Volta and the three gunboats which had anchored near the 
Cuding forts supported another party of torpedo men and landing party under Lieu- 
tenant Fontaine, who was ordered to destroy the magazines and guns of this fort. 
As on the day before, the party was not disturbed. 

The Duguay-Trouin and Triomphante destroyed the other batteries, noticeably one 
of the casemated ones on the right bank, protected by fifteen thicknesses of 8-centi- 
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meter plates solidly fastened together (No. 10 fort). The garrisons of these forts aban- 
doned them and fled to the neighboring mountains, whence those who showed them- 
selves were dislodged by oar small arms and Hotchklss guns. 

Before night our torpedo men had destroyed the six guns in casemates on the left 
bank and two of those on the right bank. The next morning the rest were destroyed, 
bnt that required some hours, so that we could not weigh before the tide turned 
flood, or about 1 p. m. 

About 2.30 all the ships had joined the Chateau-Ren aud and the Sadne, above the 
Kimpai Pass, where they had been on the lookout. This was easy enough in the day- 
time, but oflered considerable difficulty at night. 

They had to leave their anchorage off Qnantao and send out picket boats, making 
great use of the electric search light, but they were successful. The stone-laden junks 
were collected undt'r the right bank and the raft for completing the obstructions was 
grounded on the other side. 

Captain Boulineau made all the preparations for destroying the junks, and his 
boats, supported by the Vip^re and Aspic, undertook the operation. The intrenched 
camp at Kimpai opened a sharp musketry fire, but did not succeed in preventing the 
destruction of the junks, which were all sunk or burnt by 6 o'clock. Lieutenant 
Bonet-Villaumez was killed here and Sub-Lieutenant Charlier and several men of the 
Vipftre were wounded. 

At the same time the cruisers bombarded the camps in sight, and the Duguay- 
Trouin and Triomphante ran down below the Middle Ground to reconnoiter the defen- 
sive works and begin the attack. Upon their approach two batteries of 14-centimeter 
gutis, recently erected to rake the channel, opened fire. In less than half an hour 
these batteries were silent, but they were not dismounted, and this was put off till 
the next day, as it was then necessary to go above the Middle Ground to find a con- 
venient anchorage for the night. Putting aside the safety of the ships, I had to con- 
sider that of the crews, as hail I remained at the open part of the pass, close to the 
left bank, commanded by the hills, the enemy's sharp-shooters would have caused me 
serious losses. We perceived on the following day that our piecautions had not been 
excessive. . 

On the 2Hth, at 4 a. m., the Duguay-Trouin and Triomphante weighed anchor, and 
at daylight opened fire on the two batteries attacked the previoui^day. These replied 
at first with some vigor, but they did not last long. The Chinese preferred to depend 
chiefly on small-arm fire, but the ground was remarkably favorable to that mode of 
fighting. 

On the right bank earthen walls about breast high with loop-holes, and on the 
left bank bashes and the village of White Fort fort gave shelter. 

Our 14-centinieter and Hotchkiss guns slowly dislodged them. We saw them run 
toward the camp of Kimpai on the other slope of the mountain. A lucky shell blew 
up the magazine and completed their disorder. At first the village on the left bank 
oflered them a refuge, but they were soon driven out by^the flames. 

All this time the heavy guns were breaching the battery protected with 15-centi- 
meter armor and the casemate battery of the White Fort, and dismounted all the 
neighboring guns mounted in barbette, of which the princix)al was a 21-centimeter 
Krnpp gun commanding the seaward approaches. I finished the work by bursting 
the guns with gun-cotton. 

On the right bank we destroyed half a dozen pieces, but the musketry fire from the 
heights of Kimpai recommenced, to which we replied, without succeeding in subduing 
it entirely. 

Besides this the landing places on the left bank were sown with electrical torpedoes 
of which we could not find the wires. The Triomphante exploded two or three with 
her Hotchkiss guns. Our landing parties would certainly have suffered greatly here, 
and the results to be obtained by them not being worth the probable loss, I decided 
to go on. On the left bank there still Remained batteries Nos. 5 and 6 and fort No. 1 
to be dismounted. 
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No. 5 battery seemed abandoned, and after a few shots I sent to destroy its f^ims 
The work was interrupted by a few chance shots fh>m No. 6, which was oat of effect- 
ive range, but at the same time a large body of soldiers came down from No. 2 fort 
and cansed us some loss. Captain Sango, in command of the party, was wonnded, 
and two otiBcers and eight men who could not rejoin their comrades sheltered them- 
selyes behind the sides of a steamer which was ashore in the vicinity. Our shells soon 
cleared the ground. I sent the Aspic and Lynx to anchor to the east of No. 5 battery, 
where they swept the valley leading to No. 2 fort. Under this cover an armed boat 
brought back uninjured the party that had been cut off. At the same time the inter- 
rupted work of the previous day was finished by destroying the three gnns. Battery 
No. 6 and fort No. 1 were still uninjured, but they caused me no uneasiness, as I was 
sure of dismounting their guns without difficulty. 

The evening of the 28th we reached an obstacle which, by the best authority ob- 
tainable, might be very serious. For a long time a line of rafts had been lying be- 
tween Pass Island and Salamis Island, but so as to leave a passage on this side. The 
pilots said these rafts had electric torpedoes on board. We found them in the same 
position as a month before and the channel seemed as clear as ever it was. 

Nevertheless we saw some buoys recently laid down, and on the 25th a German 
steamer, carrying troops, bad been warned not to approach without a pilot from Kim- 
pai, and, from various sources, I had reason to fear the presence of torpedoes. It was 
necessary to make sure of this before trying to cross the line, no matter what time 
should be consumed. Besirles, from the place where the Duguay-Trouin and Triom- 
phante were lying, I was in telegraphic communication with Sharp Peak, as the gun- 
boats could take the channel south of Salamis at high tide, and so I sent the Aspic to 
carry dispatches and (by request of the English admiral) to protect the cable-hDuse 
against pirates 

The night of the 28th-29th our boats dragged the channel for torpedoes and exam- 
ined the rafts. 

This double task was ably done by Lieutenants Chlimpion and Merlin, the torpedo 
officers of the Duguay-Trouin and Triomphante. 

The rafts only supported chains, making an extensive barrier, but one that would 
have given us little trouble to destroy. The new buoys seemed to be fishermen's, and 
the dragging gave no cause to suspect torpedoes. The 29th, at the first of the flood, the 
Duguay-Trouin anchored to the east of the rafts, in a favorable position for bombard- 
ing No. 6 battery and of forts Nos. 1 and 2. At the same time the other ships of the 
squadron came out of the river, and the greater part of them reached the anchorage 
of Matsu on that tide. When all had got by Kimpai Pass the Triomphante weighed in 
her turn and anchored near the Duguay-Trouin. Two hours later not a single gan 
of the enemy could be served. The Chinese, who were certainly very careful of their 
troops, had scarcely tried to return the fire. At this time the Galissoni^re arrived, 
having been detained at Keeluug by a heavy gale, which prevented her from arriving 
in time. 

The 25th, as soon as he could get a pilot, Admiral Lespes came up to the anchorage 
of Woga, where he hoped to engage the works of Kimpai, but the narrow channel 
and swift current prevented him from engaging more than his port turret-gun, while 
he was threatened by several batteries, and after a few shots he thought it necessary 
to seek a more favorable position. 

While the Oalissoni^re was shifting her berth she wae struck on the port bow by a 
21 -ecu ti meter shell from the barbette battery of the White Fort, which pierced the 
plating, killing one man and wounding several. 

On the 30th, toward evening, the Duguay-Trouin, Gallissoni^re, and Triomphante 
arrived at Matsu. The Aspic alone remained at Sharp Point to guard the telegraph 
line until an English gunboat, which had been ordered from Hong-Kong, should re- 
li#\'e her. 

We have suffered severely : Ten killed (including an officer) and 48 wounded (in- 
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dnding 6 officers). As for the Chinese, it is impossible to estimate their losses with 
any precision. To the first estimate, inspired by the terror of the first days, has 
succeeded a more reasonable one of from 2,000 to 3,000 killed and wounded. 

The ships of the squadron are engaged in yarioas repairs, in overhauling engines, 
and in coaling. 

The Nive brings supplies to last until November 15. 

This, sir, is a summary account of the events of a fatigaing week. I am happy in - 
telling you that officers and crews can never do better in similar circumstances than 
these have done. 

During the month before I had the pleasure of seeing with what energy they sup- 
ported the fatigues of a continnal lookout, at guarters, and with steam up. They 
knew an action was at hand and waited fol it with secret impatience and full confi- 
dence in the result. 

The brilliant work of the 23d justified all our expectations. Although the work of 
the succeeding days was of a less exciting nature the general ardor was not relaxed 
until the last Chinese gun was dismounted. 

I am proud to command officers and men animated by so high a love of country. 
France may expect anything from their bravery and devotion. 
With profound respect, I am, sir, yonx obedient servant, 

A. COUEBET. 



REPORT OF THE ACTION BETWEEN THE FRENCH AND CHINESE 
FLEETS AT PAGODA ANCHORAGE, MIN RIVER. 



By Lieut. H. Ostbrhaus, U. S. Navy. 



On Angast 23, 1884, the negotiations between France and China having 
failed, Vice- Admiral Courbet, commanding the French forces in Chinese 
waters, was directed by his Government to make reprisals on the Min 
Biver. In anticipation of this.event, the French fleet had taken an 
anchorage off Pagoda Point for more than a month, and had made all 
preparations for commencing hostilities. 

Pagoda anchorage is off the point of the same name, about 25 miles 
above the month of the Min Biver, and 12 miles below Foo-Chow City. 
It is the nsual anchorage for all vessels of deep dranght. The river here 
makes a sharp tarn and is about half a mile wide, but the channel is 
barely 200 yards wide. A short distance above the point, on the left 
bank, Ma-moi arsenal is sitnated, at the foot of Ma-moi hill. This ar- 
senal was built by the French for the Chinese Government, and for 
many years was controlled and operated by Frenchmen employed for 
that purpose. Its equipment, outfit, and machinery were all procured 
from France at a very great cost. 

To protect this valuable property and to resist an attack of the French 
fleet a Chinese fleet of eleven vessels was stationed in the river; but, 
with the exception of two old stone forts and a field battery on Losing 
Island, no fortifications were constructed on the surrounding command- * 
ing hills. 

Upon the Chinese fleet, therefore, devolved the protection of the ar- 
senal. This fleet was composed of the following vessels : The Yung- Woo, 
a full-rigged corvette, commanded by Captain Chang Sing, the senior 
officer afloat; the Yuug-Puo and Chuen-Hung, transports; the Chang 
Sheng and Fah-Sheug, gunboats, carrying 1 18 ton Armstrong M. L. 
rifle; the Foo-Poo, Chi-au, Fei-Yuen, Chuen-Wei, and Fah-Shing, gun- 
boats, and the Yei-Sing, a small vessel used as a practice vessel for cadet 
engineers, and carrying 3 small brass guns. 

In addition to these vessels, about a dozen war-junks, armed with 
small, obsolete cannon, and manned with large crews, were moored close 
inshore. These were to be used in carrying some of the French ves- 
sels bj' boarding. Also a number of fire-junks were in readiness to be 
sent down among the French fleet. 
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Tho fortifications to assist the fleet were obsolete works of masonry,, 
situated on Losing Island ; one on Pagoda Hill, jast to the eastward of 
the tower, and the other jast below the first, close to the water. The 
former had 14 obsolete guns, about 10-pounders, mounted on wooden 
carriages; the latter had 6 guns of larger caliber, and equally worth- 
less. Besides these an earthwork mounting 3 Aeld-pieces had been 
thrown up on Pagoda Hill commanding the lower reach of the anchor- 
age. A visit to these works after the action plainly showed that they 
played no part in it, and were probably deserted at the first discharge 
of the heavy guns of the French fleet. 

The destruction of the arsenal as well as the protecting fleet waa 
the object of the French admiral. With this end in view he had an- 
chored his fleet in a commanding position around Pagoda Point. The 
fleet consisted of the Yolta, temporary flag-ship, Triomphante, Duguay- 
Trouin, Yillars, D'Estaing, Yip^re, Aspic, and Lynx. In addition to 
these vessels two modern steel torpedo boats of high speed were at 
hand. 

Besides these vessels the admiral had the following vessels of his 
command in the vicinity : the Chateau-Renaud, anchored lower down 
the river between Kimpai and Mingan Passes, the Bayard, regular 
flag-ship, the Galissonnifere, flagship of Rear-Admiral Lespes, division 
commander, the gunboat Lutin, and the transport Sa6ne, converted into 
a gunboat, were lying opposite the mouth of Min River, off the island 
of Matsu, the base of operations of the French. 

For more than a month the French and Chinese fleete had been 
anchored within short range of each other stripped for battle. During 
every day of this time the preparations of the different vessels were 
perfected. The French vessels had been cleared for action by striking 
light masts and yards, sending down yards on the main and mizzen 
masts and landing them across the rails and on deck ; mounting ma- 
chine guns, the Hotchkiss revolving cannon, on the lower mast-heads^ 
in the tops, and along the rail ; by constructing sheet-iron shields and 
bulwarks of chain, rope, and canvas to protect exposed parts of ship 
and the crews, having chain ready for slipping, kedges slung on the 
quarters with springs bent, temporary torpedo launches rigged and* 
ready alongside each vessel, and steam up to move at any moment. 
Each of the larger boats of the vessels had a machine gun mounted, 
and when the ships went into action all the davit boats were lowered 
to the water's edge. 

The vessels were anchored in the following order: The flag-ship Volta 
above the point with the Pagoda bearing about east, the Yipere, Aspic, 
Lynx, Duguay-Trouin, Yillars, and D'Estaing below the flag-ship in the 
order named. The Triomphante only arrived a short time before the 
action commenced and took her station below and near the D'Estaing. 
The two torpedo boats were anchored close to the flag-ship, with steam, 
up and tori>edoes rigged. All the crews ^f the vessels were consider- 
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ably strengthened by details from the ships outside. All the guns were 
manned so as to fight both sides. With the exception of the Volta, all 
the vessels were of modern construction, and carried heavy batteriea 
of modem breech-loading rifles of French pattern. These guns varied 
in caliber from 4^ to 9| inches. The whole number of guns of the fleet 
was 71, with a broadside of 43 guns throwing over 2,300 pounds of 
metal. 

Each vessel had one or more guns mounted to fire directly ahead or 
astern, and in the four smaller vessels, the Yolta, Aspic, Yipfere, and 
Lynx, the batteries w«re mounted on pivot carriages, to be fought on 
either side. Each vessel carried four or more Hotchkiss revolving can- 
non. The larger vessels had two mounted in each top and the smaller 
vessels one. In the latter a platform was built around the lower mast- 
. head, on which the guns were mounted. Besides theso each vessel had 
at least four of these guns mounted along the rail, generally one on each 
bow and quarter. The tops w^ere protected by iron shields, as were also 
the guns along the rail. Evidently the vessels outside were stripped of 
their machine guns to strengthen those that took part in the action. 

The vessels of the Chinese fleet were also of modern construction, but 
of lighter build, except the Yung- Woo, which was a fine corvette, built 
at the Mamoi arsenal and carrying a good battery. All the vessels 
were built in China, mostly at the Foo-Chow arsenal. The two smaller 
gunboats were built at Hong-Kong, after the model of the Alpha-Beta 
gunboats built by Sir William Armstrong:, but they carried only 18-ton 
guns. This fleet carried but 45 guns, 3 of wiiich were small brass can- 
non and of little use. Therefore the French guns outnumbered them 
nearly two to one. These Chinese guns were of the Whitworth, Arm- 
strong, and Yavasseur types, muzzle and breech loading, and varied in 
caliber from 40pounders to ISton guns. Each vessel, with the excep- 
tion of the two transports and the Yei-Sing, carried a pivot guo abaft 
the foremast. The Yung- Woo and the two mosquito boats were the 
only vessels that had a directly-ahead fire. The former also had a gun 
mounted to fire directly astern. The Chinese fleet could fire 23 guns in 
broadside. It carried no machine guns, and during the action the want 
of them was sadly felt. The officers of the fleet recognized the utility 
of these arms and had applied for. them, but they were refused on some 
absurd pretext. 

This fleet was disposed as follows : The Chi-au, Fei-Yuen, and Chuen- 
Wei were anchored in the lower reach, off' the custom-house, on the right 
shore, abreast of the larger vessels of the French fleet. The other vessels 
were lying in the upper reach above the Volta; the Yung- Woo within 
200 yards of her. The ships were cleared for action in a similar man- 
ner to those of the French as far as the means at hand would permit. 
The fleet was under the disadvantage of orders from the Government 
at Pekin to act entirely on the defensive. 

Such was the condition and disposition of the two fleets on the day j 






28 

of action. No one who saw them lying so close together, stripped for 
battle, could have a doubt as to the issue of an action between them, 
and yet no one was altogether prepared for the scene of that day. 

The French commander-in-chief had ^iven due notice to all the foreign 
vessels as to the time of commencing hostilities. His plans were all 
made, and all his commanding officers had received their instructions, 
and were ready to begin the battle as soon as the signal was made. The. 
officers and crews of his fleet were anxious for the preconcerted signal 
to open fire, and when it was made on the afternoon of the 23d of 
August their response came quickly. The admiral selected the begin- 
ning of the ebb tide as the best hour to open fire. ■ The Chinese vessels 
above his ship, not having anticipated him by dropping a kedge astern, 
presented their sterns to the bow guns of the French ships, and had to 
turn partially before they could bring their guns to bear. 

The signal, the discharge of a machine gun in one of the tops of the 
Lynx, was given at 1.56 p. m., and was answered immediately by the 
batteries and machine guns of all the French vessels. The Tung- Woo 
replied at once with her stern gun, and the other vessels as soon as 
they could bring their guns to bear. The action at once became gen- 
eral and the scene was soon enveloped in a dense smoke. At the signal 
the two torpedo boats launched out on their errand of destruction. The 
admiral in his fiag-ship, with the Lynx, Aspic, and Yip^re, slipped and 
moved up against the Yung-Woo and the vessels lying above him. To 
the Villars, Dnguay-Trouin, and D'Estaing, assisted by the Triomphante, 
which came into action shortly after it began, was allotted the destruc- 
tion of the three gunboats anchored abreast of them and in silencing 
the works on Pagoda Point. 

The Triomphante, which had been discovered coming in about 1.30 
p. m., opened fire with her bow gun when about a mile oft", and stood 
up to her station off the custom-house and near the D'Estaing. 

Four minutes from the commencement of the action a heavy explo- 
sion told the successful work of the torpedo boat detailed to destroy 
the Yung- Woo. In this short time, and before the Yung- Woo was 
fairly in action and had brought her guns to bear, the torpedo had douQ 
its deadly work and had destroyed this fine vessel. The officer in charge 
of the torpedo boat had successfully'' placed a torpedo under her counter 
while she was in the act of turning. It nearly blew her out of water, 
and the vessel soon sank, on fire fore and aft, a total wreck. Many of 
her officers and crew perished. She lies close inshore, 100 yards above 
the point. 

The torpedo boat dropped down the river out of action, her com- 
mander and one of ber crew having been wounded, probably by one of 
the French machine guns. 

Soon the whole scene was enveloped in smoke, nothing could be ob- 
served, and tbeefi'ect of the incessant discharge of the heavy guns and 
machine guns was deafening. In about fifteen minutes the fire slack- 
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ened and as the smoke rose, the complete destraction of the Chinese 
fleet was disclosed, while the French vessels appeared uninjured. • The 
Chuen-Wei was sinking at her anchors, riddled by shot, on fire from 
stem to stern, carrying most of her officers and crew down with her. 
She was gallantly fought, and went down with her colors flying and 
guns firiug. She was overpowered by her antagonists and one of the 
torpedo boats finished her. The two other vessels near her, the Fei- 
Yuen and Chi-an, met a similar fate. They drifted down the river total 
wrecks, in flames, and finally sunk near Flat Island. These three ves- 
sels could make no impression upon their opponents, the largest French 
vessels, and most of their officers and crews must have been cut down 
by the machine guus in the tops. They were riddled with shot. 

The admiral, with the French gunboats, did equally destructive work 
above the point. All the Chinese vessels above him were sunk, and, 
with the exception of the FooPoo, were total wrecks. The commander 
of the FooPoo ran his vessel up the river, after receiving several shots. 
She sank and broke her back. One of the mosquito boats drifted down 
the river, a helpless wreck. Her decks were covered with dead and 
wounded, and she sank near the foreign shipping, a short distance below 
the point. About an hour after the action began one of the gunboata 
above the point, the Fah Shing, drifted downC the river in flames, with 
the French colors flying. She had been carried by boarding, and passed 
out of sight through Mingan Pass. Two hours afterward a heavy explo- 
sion down the river told the story of her sad end. About 8 o'clock one 
of the transports which had been destroyed drifted down the river in 
flames, burned to the water's edge. She was sunk in a few moments 
by the French vessels before she exploded. (This was some time after 
these vessels had resumed their anchorages.) The warjunks played no 
part in the action, and only served as targets for the French gunners. 
They were mostly sunk at their moorings. A number of fire-junks drift- 
ed down the river without doing any harm, and they passed out of sight 
below the pass. 

In less than half an hour the entire Chinese fleet was destroyed, and 
all that could be seen of the fine fleet were hulks in flames, or sunken 
vessels. The French gunboats took position off the arsenal and kept 
up an active bombardment until sunset, when the fleet returned to their 
anchorage. The Chinese troops on the hills back of the point occasion- 
ally received attention with a few shell, which soon effected a retreat 
ta safer quarters. During the night the electric light was actively em- 
ployed to discover any movements on the part of the Chinese, and the 
occasional discharge of a gun reminded them of the alertness of their 
opponents. 

The French fleet received no liyury in any of its vessels. They were 
apparently unhurt after the action. The only casualties that occurred to 
them were on board the Yolta, whose crew lost 6 men and the pilot^ 
an Englishman engaged by the French. These men were killed by the 
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first discharge of the guns of the Tung- Woo; a shell striking the bridge 
near the admiral. 

The Chinese loss in killed and wounded must have been very heavy, 
being variously estimated from 800 to 1,500. The former number is 
probably the more correct. Many lost their lives in attempting to swim 
ashore, but the greatest destruction was occasioned by the machine guns, 
which rained their explosive shells upon the decks, cutting down the 
crews at the guns so that they could hardly reload them. Their fire 
demoralized men and officers, and drove them to seek shelter and es- 
cape by jumping overboard. The decks of the vessels as they drifted 
down the river were covered with dead and wounded. To these guns 
may also be ascribed the rapidity and thoroughness with which the 
vessels were set on fire. 

The importance of this class of armament was clearly demonstrated 
in this action and the conditions for their use were the most favorable. 
No modern man-of-war will be efficient without them. Her crew would . 
be at the mercy of an opponent armed witb them. 

The accuracy and rapidity of the French fire were remarkable, fully 
demonstrating the advantage of the breech-loader over the old muzzle- 
loader. Notwithstanding the exposed position of the buildings on Pa- 
goda Point they were hardly struck by shot, and then only by a few 
«hell of the machine guns. 

On the morning following the battle the launches and boats of the 
fleet were sent to destroy the junks which had collected in the creek 
just above the custom-house for piratical purposes. The junks were 
destroyed and many of the crews were killed ; the rest escaped over 
the hills. The gunboats got under way and resumed the bombardment 
of the arsenal, where a great deal of valuable property must have been 
destroyed. It would have been entirely demolished had the French 
admiral considered it safe to land men. It was reported to have been 
mined, and this no doubt deterred the admiral from risking his men. 
While the gunboats were thus engaged, the larger vessels occasionally 
threw shells into the camps upon the hills and made it dangerous for 
any one to show himself. 

This was kept up during the greater part of the day. In the after- 
noon the French landed at the custom-house and buried their dead. 

On the morning of the 25th they landed parties at the custom-house 
and at the point, clearing the way with their heavy guns and holding 
the troops on the hill in check by an occasional shell. They did not 
take formal possession at these points. At Pagoda Point they took pos- 
^session of the field-pieces mounted there, and carried them off to their 
vessels. In the afternoon the French admiral transferred his flag to 
the Duguay-Trouin, with which vessel he led the attack on the forts 
at Kimpai and Miugan Passes. The fleet got under way and stood down 
the river. With the exception of the Triomphante and the Duguay- 
Trouin, the vessels anchored above the pass. The two vessels named 
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bombarded the forts, but met with no resistance as all the guns were 
mounted to repel an attack from below, and during the long time that 
the French fleet was anchored above them with hostile intentions no 
attempt had been made to resist an attack. They could not bring a 
gun to bear upon the French ships, which thus took them in the rear, 
and in fact not a gun was fired against these ships. 

During the remainder of this day and on the morning of the follow- 
ing, the 26th, the bombardment was continued, the small vessels going 
close to the shore, which is very bold, sweeping the hills with their ma- 
chine guns. 

After having battered down the works at the pass, a force was landed 
and destroyed all the modern guns by blowing them up with gun-cot- 
ton. The ships covered the party with their guns. 

The loss to the French was inconsiderable, no resistance whatever 
having been offered. The works consisted of old masonry fortifications, 
strengthened here and there by earth embankments. They mounted a 
number of heavy rifled guns of Krupp manufacture. From the Mingan 
forts the fleet proceeded to those at Kimpai and repeated the same 
tactics. They met no enemy to annoy them in their operations. As 
they moved down the river they destroyed every semblance of fortifica- 
tions, and with their machine guns cleared the hills of all Chinese. 
The only losses they sustained were from troops firing from behind the 
crest of the hills where they could not be reached. In all their opera, 
tions on the river the French lost less than 50 men in killed and 
wounded. But 1 officer was killed. Having thus completed his opera- 
tions, the French admiral withdrew with his fleet and anchored off 
Matsn Island, leaving a vessel to guard the telegraph at Sharp Peak. 

During the afternoon of the 24th, while the operations at Pagoda an- 
chorage were in progress, the Galissonni^re steamed into the river evi- 
dently with the intention of feeling the forts at Kimpai Pass. When she 
was within 2 miles of them the forts opened fire, to which she promptly 
replied. At first the firing was wild, but soon the Chinese got the range 
and succeeded in striking her, when she withdrew. This shot was from 
one of the heavy Krupp guns and would have inflicted very serious 
iiyury on the vessel had it been filled with powder instead of charcoal. 
It entered jost abaft the foremast, and lodged ou the berth-deck. As 
it was, it necessitated a visit to Hong-Kong to make the repairs. 

Whatever may be thought of the disparity between the two hostile 
forces, all admit that the operations were conducted in a masterly and 
brilliant manner on the part of the French. Admiral Courbet conceived 
his- plans well and clearly impressed them upon the minds of his sub- 
ordinates, who when the time came carried them out in the most thor- 
ough and efficient manner, winning the admiration of every one. 
f 

Detcription of the French vMseU that took part in the action at Pagoda Anchorage, 

Triomphante, — Sea-going iron -clad, second class, with ram ; 4,127 tons displace- 
ment ; 5}-inch armor ; central battery and belted ; six 9|-inch B. L. rifles, f oar in cen~ 
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tral battery and two in barbette turrets on spar-deck ; one Tf-incb B. L. rifle under 
forecastle to fire ahead, and six &i-incli B. L. rifles on spar-deck. 

Dugvay-Trouin. — Iron cruiser of second class, with ram; 3,289 tons displacement ; 
nnarmored ; five 7{-inch B. L. rifles, four in sponson turrets and one under top-galiant 
forecastle, with fire directly ahead ; five 5^-inch B. L. rifles on spar-deck, one firing 
directly astern. 

Villars, — Wooden cruiser, second class ; 2,268 tons displacement ; fifteen Scinch B. 
L. rifles on spar-deck, two on top-gallant forecastle to fire ahead, and one aft to fire 
astern, twelve in broadside. 

D^Estaing. — Wooden cruiser, second class ; 2,236 tons displacement ; fifteen &^inoh 
B. L. rifles ; carried as in Villars. 

Volta, — Old wooden gunboat ; 1,200 tons displacement ; four B. L. rifles, two of 
5i-inch caliber and two 4-inch. The former carried on spar-deck, on pivot- carriages 
abaft and forward mainmast, the latter on poop and top-gallant forecastle; 

Lynxy AspiOf and Fip^e. — Qnnboats of 471 tons displacement, carrying the same 
battery as the Volta, and mounted in the same manner. The Lynx is a ram. 

Also two steel torpedo boats, about 50 feet in length, of high speed, armed with spar 
torpedoes. 

Deecripiion of Chinese veeeeU that took part in the action at Pagoda Anchorage. 

Tung- Woo. — Composi te, f nll-rtgged corvette, of 1 ,393 tons displacement ; carried eight 
3-ton i M. L. Whit worth rifles, six in broadside, one under forecastle, firing direotlyi 
and one aft to fire astern ; one fi^ton M. L. Whit worth rifle abaft foremast on plyot- 
carriage. 

Foo-Poo. — Qunboat of 1,258 tons displacement; carried six 45-pdr. B. L. Vavaa- 
senr rifles in broadside and one 10-inch smooth-bore M. L. on pivot-carriage abaft 
foremast. 

Fei'Yuen. — Qunboat of 1,258 tons displacement ; carried six 45-pounder B, L. Yayaa- 
seur rifles in broadside and one 4- ton Armstrong M. L. on pivot-carriage abaft fore- 
mast. 

Chiran. — The same as Fei-Tuen. 

Chuen^ Wei. — Gunboat of 572 tons displacement ; foor 45-pdr. B. L^Vayaseenr in broad- 
side, and one 4-ton Armstrong M. L, rifle on piyot-carriage abaft foremast. 

Fdk-Shing. — Gunboat of about 500 tons displacement ; two 45-pdr. B. L. Vavaflseur 
and two 40-pdr. M. L. Whitworth rifles on spar-deck in broadside, and one 4-ton Arm 
strong M. L. rifle abaft foremast on pivot-carriage. 

Tei-Sing. — Small gunboat of about 400 tons displacement ; carried three small braas 
cannon. 

Tung-Pao and Chuen-Hung. — ^Transports of about 1,400 tons displacement. Three 
guns. 

Chang Sheng and Fah Sheng. — ^Armed with one 18-ton gun each, something like the 
Alpha cIhm, but inferior. 



EFFECT OF THE BOMBARDMENT OF THE FRENCH FLEET ON 

FOOCHOW ARSENAL. 



(By Lient. H. Morbbll, U. S. Nayy.) 

Sib : I have the honor to sabmit the following report of an inspection 
of the Kaval Arsenal, Pagoda Anchorage, Min River, made December 
23 last, with a view to ascertaining the damage sustained daring the 
bombardment on the 23d and 24th of August last : 

Through the kindness of a gentleman connected with the Chinese 
Imperial College, permission was obtained to visit the arsenal. 

There were no foreigners employed in the establishment,, and as no 
information could be obtained from the Chinese official and it was not 
considered advisable to make notes, data for a detailed report could not 
be procured, and a general idea only of the effect of the bombardment 
can be given. 

A landing was made at the iron pier, marked A in the accompanying 
sketch, which supports the shears used for handling boilers, machinery, 
&c. The pier and shears were in good condition, and showed no signs 
of having been struck. Alongside were the Foo-Poo and a gunboat of 
about 500 tons, lately launched. Workmen were busy completing the 
latter and repairing injuries received by the former during the engage- 
ment and while aground at Limpoo. The boat-building sheds 1, 1 were 
slightly damaged; the building slips 2 and 3 were hardly touched, 
only a few Hotchkiss shells having struck the uprights of the ship 
sheds. On each of these slips was laid the keel of a composite gun 
vessel of about 600 tons, with about twelve of the forward frames in 
place. This work was not injured. The gunboat launched since the 
engagement, on building slip marked 5, was pierced about eighty times 
and greatly damaged. The boat-building shed 4 was nearly demolished, 
and has since been rebuilt. The pattern and carpenter shops 6 and 7 
had not been touched, and together with the adjoining shops 8 and 9, 
ased for bending iron ship frames and plates, were in full operation. 
The small-tool machine-shop 10 had apparently escaped without any 
ii\jury, as no marks could be found on the building, and the machinery 
was in operation. 

The front of the foundry 11 had been pierced several times ; no signs 
of internal damage; foundry in operation. The large-tool machine- 
shop 12 is two-storied, with the second floor devoted to offices, design-. 
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ing and drafting rooms. The latter had been severely handled, and 
the front of the building on the ground floor penetrated about five 
times. The machinery showed no evidence of injury from the bombard- 
ment, and every tool was found at work. In the small wing setting off 
from the front of their building are two large wooden cranes traveling on 
a railway. The wall abreast these had been pierced about five times, 
the only perceptible damage being the carrying away of a few braces 
and the imbedding of several pieces of shell in the uprights. They 
were not disabled. The ordnance building 13 was struck three times, 
but nothing inside was injured. Here were stowed large quantities of 
torpedoes and shells, loaded and unloaded, four Krupp field-pieces, and 
three Yavasseur guns of small caliber. The front of the boiler shop 14 
was penetrated eleven times. The front half of the shop was empty, 
only the beds of the different apparatus being in place, while in the 
rear half work was going on as usual. 

The rolling mill 15 and blacksmith shop 16 were only slightly in- 
jured. The high chimney of the former had been knocked down, but 
the plant seemed uninjured, and in the blacksmith shop nearly every 
tool and hammer were at work. The marine railway 18 was damaged 
considerably and was still under repairs. It will probably be in work- 
ing order in a short time. 

Taken as a whole the injuries received were slight, and a good esti- 
mate of their extent may be found firom the fact that only three months 
after the bombardment the Chinese were able to launch a vessel that had 
been much damaged. 

Two reasons may be assigned for the comparatively slight damage 
inflicted. First, the inefficiency of shell fitted with quick-acting im- 
pact fuze used against brick walls of moderate thickness ; second, the 
forbearance of the French. 
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BEPOBT OF riCE-ADjklBAL COUBBBT TO THE MINI8TEB OF MABINB. 

Matbou, February 17, 1885. 

Sir : I haye the honor to report the results of a cruise I have Just finished along 
the coast of China with the Bayard and several vessels of the squadron of the Ex-' 
treme East. 

The Chinese had assembled in the Yang-tee-Kiang a squadron composed of five 
ships, consisting of two steel cruisers, the Nau-Tchen and Nau-Choni, built at Kiel ; the 
cruiser Kal-Tsi, built on the same model at Foo-Cho w, the Yu-Tuen, a frigate of 3,400 
tons, and the corvette Tcheng-King, of 1,300 tons cDupleix type). 

These ships decided to put to sea in the latter part of January. 

I left Kelung on February 5, at 4 p. m., with the Eclaireur, the Sadne, and the Aa- 
pic ; the next day I was Joined by the Triomphante, Nielly , and Duguay-Trouin. 

Between the 6th and the 12th of February I visited several points along the coast 
of China, and on the morning of the 13th the Eclaireur and Ajspic, which had been 
sent in advance, reported five sail in sight. I headed for them. . 

The Chinese fleet, doubtless warned by a lookout ship, made off immediately; we 
were about 5 miles astern. 

Afker having rounded the northern sides of the Medusa, Tunis, and Sanchesan 
Islands, the three, Nan-Tchen, Nan-Choni, and Eai-Tsi, turned to the south, tnd seemed 
for an instant to slow down and rectify their line. I thought they were going to fight, 
but this illusion was short, for soon we saw them running to the southward at full 
speed. The firigate had headed at the same time for Sheipou, and the Tcheng-King 
after a moment's hesitatioB followed her. 

I left the Triomphante, 8a6ne, and Aspic to watch these two, and followed the three 
cruisers with the Bayard, Nielly, and Eclaireur. At 9.40, the fog getting thicker, I 
abandoned the chase and returned to the neighborhood of Sheipou to make sure of 
the fHgate and corvette. 

I immediately sent the Eclaireur and Nielly to the anchorage east of Tung- Moon, 
while the Bayard anchored in Sheipou Roads. The eastern passes were thus well 
guarded. On their side the Triomphante and Sadne the southern ones, and the Aspic 
reconnoitered there. As soon as at anchor I sent Lieut. Ravel in a steam launch to the 
head of the pass, between Sin and Nyew-tew Islands, to see if the Chinese frigate and 
corvette were at anchor. 

Before risking our ships in the Sheipou Passes I thought it necessary to reconnoitre 
and the Aspic and Eclaireur were sent to do so. But while waiting for their report I 
decided to try an attack by the two torpedo launches of the Bayard. 

The weather being too bad during the night of the 13th-l4th the attack was 
postponed to the following one. The Chinese new year coming on the 15th I hoped 
celebrations on its eve would decrease vigilance and make surprise more easy. 

Accordingly about midnight our boats left with the intention of attacking the frigate. 
One was in charge of Commander Gk)urdon, commanding, and the other in charge of 
Lieutenant Duboc. Lieutenant Ravel, who had seen the Chinese vessels and ex- 
amined the channel, piloted them. He was also to afford them assistance and afford 
a rallying point at the conclusion of the affair. Mr. Miiller, a pilot for the Yang-tse- 
Kiang, who has been in the French service since last July also accompanied the ex- 
pedition. 

On account of the difficulties of navigation and the insufficient speed of our steam 
launches, the expedition did not get near the Chinese ships till half-past 3 in the morn- 
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iiig» Guided by Lieat. Bavel onr torpedo boats saw the frigate at about 700 or 800 
metres. They headed for her at the i^reateet speed possible without making too much 
noise. Conmnander (bourdon's boat going faster than the other, they lost sight of each 
other for an instant. The ships and shore kept a good lookout. There were men at 
the guns at the Nordenfelts and riflemen on deck and in the tops. Our boats were dis- 
ooTored before getting up, and were reoeived by a warm fire from the frigate, which 
was supported from the shore. Our boats put on full speed. Commander Gk>urdon 
struck first right astern. The torpedo exploded, but the boat could not get away, as 
her spar was caught, and she had to unscrew its fittings to let it go. In this critical 
position a man was killed by a shot from the shore. 

This boat was backing off when Lieut. Dnboc's boat came up at frJl speed, struck 
the frigate on the starboard quarter, and exploded her torpedo. The engine had 
been reversed before the collision, and she got clear at once, and the two boats made 
off together under fire of the enemy's small arms and machine guns. 

Carried on by the current, these two boats passed the place where Lieut. Ravel was 
waiting for them, and did not see his rallying light. The two groups of boats looked 
for each other until day, and then were obliged to return. 

Lieut. Bavel came on board the Bayard after having been able to see by the light of 
early dawn that the corvette was sunk and lying heeled over. The frigate seemed 
upright, as if she was unhurt. 

It was learned later, at low tide, that the two Chinese ships were sunk, the frigate 
being upright and sunk half way to her tops, the corvette being inclined and sunk 
to her rail. It seems probable that the corvette was sunk by the fire of the shore 
batteries and frigate against onr boats. 

The frigate Yu-Tuen was a fine ship of 3,400 tons, built at Shanghai, on the plans 
of AmericMi constructors, about twelve years ago. She was armed with twenty- three 
bieech-loading guns, twenty of which were in broadside and three on the forecastle 
and poop. She had also some Nordenfeldts. 

The corvette Tcheng-King was one of the last ships built at Foo-Ohow, and carried 
7 guns. 



REPORT OF VICE-ADMIRAL COURBET TO THE MINISTER OF 

MARINE. 



The minister of^ marine has just received from Admiral Oonrbet the 
details of the captare of the Pescador Islands, which took place March 
29 last. 

The expedition was composed of the Bayard, Triomphante, D'Estaing, 
Dnchaffant, Yip^re, and Annamite, which had on board two companies 
of marine infantry and a section of 80-millimeter mountain gans, com- 
manded by Chef de Bataillon Lange, of the marine infantry. 

These troops were reinforced for the operations on shore by the land- 
ing parties of the Bayard, Triomphante, and D'Estaing, with two sec- 
tions of 65 millimeter guns. 

On the 29th, at 7 a. m., an attack was made on the casemated fort 
and four batteries which defended the ports of Ponghon and Makung. 

At 10 o'clock most of the guns were dismounted and the fort dis- 
mantled ; two magazines had blown up. A large fire broke out in the 
Tillage of Makung, which burnt for twenty hours. 

A chain barrier had been placed at the entrance to Makung, and dur- 
ing the night the admiral sent two aides-de-camp to examine it. In 
the morning the boats of the Triomphante, under Lieut. Talpomba, de- 
stroyed it. One man was killed here. 

During the bombardment the ships, which were well handled, kept in 
the dead angles, and were untouched. 

The landing parties disembarked on the 29th near Dome Peak, marched 
on Makung on the morning of the 30th, supported by the fleet both in- 
side and outside the port. After several encounters the French occu- 
pied Makung on the evening of the 31st. A company of marine infantry 
occupied Lixsitah Light the next day. The French losses on shore were 
4 killed and 12 wounded. The Chinese garrison, 1,500 strong, suffered 
considerable loss. 
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Navt Depabtment, Bubeau op Navigation, 

June Sy 1885. 

Sib : I beg leave to sabmit a rei>ort of the service performed by the 
naval force recently ander my command on the Isthmas of Panama. 

In compliance with the Department's instmctions of April 2, 1 pro* 
ceeded to New York and reported to the commandant of the navy- 
yard as the Commanding Officer of the Force to be sent to Aspinwall, 
United States of Colombia. These instructions directed me to organ- 
ize that force. 

The force consisted of the Fir^t Battalion of Marines, about 200 
strong, the Second Battallion of Marines, 259 men, and the available 
Blue-jackets at New York, numbering about 280 in all. * • 

The First Battalion of Marines, under Major and Brevet Lieutenant- 
Colonel Heywood, U. S. M. C, with Asst Surg. F. N. Ogden, U. S. N., 
sailed in the City of Para (delayed one day at the request of the De- 
partment), at 2 p. m. on April 3. 

Lieut. T. B. M. Mason, U. S. N., who had been ordered to New 
York on the 2d of April, was instructed by me to drill the Blue-jackets 
in the use of rifles and gatling and field guns twice each day. This he 
did with zeal and ability. Lieutenants Southerland and Mentz and 
Junior Lieutenant Walling were directed by the Commandant to assist 
Lieutenant Mason. 

On the 4th of April the Blue-jackets were separated into two battal- 
ions of three companies each, to facilitate their instruction. On the 
5th I was ordered by the Department to go in the Acapulco with the 
Second Battalion of Marines, the necessary Blue-jackets for six guns^ 
and such of the officers as had been ordered by the Department for 
service on the Isthmus as I might elect to take with me. 

Lieut. William S. Cowles was appointed Adjutant-General of the force, 
and Lieut. W. H. Boeder, A. D. C. Surg. G. A. Bright had been or- 
ordered to report for duty, but not arriving in time for the steamer, his 
place was filled by Passed Asst. Surg. B. Whiting, U. S. K, who volun- 
teered for this service. Paymaster Stepheu Band, U. S. N., reported 
for duty on the 6th of April, and Mr. James Gregory was appointed pay- 
master's clerk. 

Lieutenant Allibone was ordered to command one battalion of three 
Cratling guns, and Lieutenant Mason was given a battalion of three 
3-inch B. L. B. guns. Lieutenants Badger and Sharp, and Gunner J. 
J. Walsh commanded the gatling gun sections ; Lieutenants Kellogg 
and Colwell, and Ensign Witzel commanded the sections of rifled guns. 
The organization of the force is shown on the inclosure marked A. 
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At 1 p. m. of April 7 the force was transferred to the Pacific Uail 
steamship Acapolco in the navy-yard tags, and the Acapolco sailed at 
4 p. m. of the same day. 

I had received the following orders on the 6th : 

Navt Departmisnt, 
Washington, April 5, 1886. 

Sir : Yon will proceed with a detaohment of marines and blne-Jaokets per Paoifie 
Mail steamer Aoapulco to Aspinwall and report to the senior naval officer preeent for 
duty in connection with opening the transit and protecting and caring for the lives 
and property of American citizens upon the Isthmus of Panama. You will have com- 
mand of the entire force sent fh>m New York for the above purpose, subject to the 
orders of the admiral commanding the North Atlantic Squadron, or of the senior officer 
preeent, the force sent by the City of Para and by the Aoapulco being oonsidetred as 
your particular command. 

You will take every precaution to protect the health and lives of the officers and 
men placed under you, and while taking all the necessary steps to have your com- 
mand in the highest state of efficiency, you will expose it to the trying climate of the^ 
Isthmus no more than is absolutely necessary. 

• Very respectfully, 

W. C. WHITNEY, 

Secretary of (^ Navy^ 
Commander Bowman H. McCalla, 

V. S. Navffy Navy- Yard, 2Tew York, 

A daily roatine was established (appended, marked B), and the com- 
mand was exercised morning and afternoon. Opportunities were af- 
forded all for target practice at floating targets, and Passed Assistant 
Surgeon Whiting instructed officers and men in the general principles 
of anatomy, the use of bandages and tourniquets, recommending certain 
sanitary precautions to be adopted in the climate about to be encoun- 
tered. 

There was some confusion the first evening out, but the steamer's ac- 
commodations were excellent, the fare good, and after a pleasant passagcc 
of eight days the Acapulco came to anchor off Colon at 9 p. m. of the 
15th of April. During that day, in order to prepare for lauding at once^ 
in case of necessity, two days' rations were served out, and the ammu- 
nition boxes of the 3-inch rifles and gatlings were supplied with shell, 
shrapnel, and snail-arm ammunition. Each man carried forty car- 
tridges, his blanket rolled with a change of clothing, canteens, and hav- 
ersack. 

As it turned out, there was no necessity for landing the force that 
night; early the following morning the Acapulco hauled alongsidot 
wharf No. 1 of the Panama Railroad Company, which had been partially 
rebuilt, and at 9 o'clock Bear- Admiral Jouett inspected the command, 
expressing himself as well pleased with its appearance. 

Bear- Admiral Jouett had arrived on the afternoon of the 10th of April^ 
in the flagship Tennessee, accompanied by the Swatara. The marine 
garrison stationed at Pensacola, Capt. B. Meade, Second Lieut. Arthur 
H. Clark, seven non-commissioned officers, twenty-eight privates, and 
two musicians came down in the flagship. 






.^MM 



47 

On the 11th of April the transit had been formally opened by Bear- 
Admiral Jonetty and on the arrival of the Acapolco on the 15th, the 
regular trains were rauning under the protection of train gnards from 
Admiral Jouett's squadron. Two armored platform cars had been pre- 
I>ared under the direction of Lieutenant Eamball^ U. S. N., and were 
attached to the 11 a. m. train each way. These cars were protected on 
the sides and ends by plates of boiler iron, and were covered with wa- 
ter-proof roofs, each being armed with a Hotchklss revolving cannon, 
one gatling, and one 12-pounder howitzer. 

Lieutenant Golahan, U. S. N., commanded the Golon garrisons, com- 
posed of officers and men from the vessels of the North Atlantic Squad- 
ron. Passed Assistant Paymaster Martin, of the Alliance, had charge 
of the stores on shore and acted as quartermaster and commissary. 

At Matachin, a turbulent center, there were stationed Captain Meade's 
company of marines and a force of blue-jackets from the Tennessee, all 
under command of Lieutenant Impey, U. S. K., with Passed Assistant 
Surgeon Ashbridge, U. S. K, as medical officer. 

In compliance with instructions from Bear- Admiral Jouett, appended 
and marked G, the force was landed ; the garrisons at Matachin and 
Golon were relieved that day, and Lieutenant Masou was directed to 
relieve Lieutenant Kimball in time for the early train of the 17th» 
Gopies of the instructions to the several Gommanding Officers are ap- 
pended, marked D. 

It was found practicable a short time itfterwards to discontinue the 
use of armored cars, and later, in consequence of the discomfort en- 
tailed ux>on the men by the first arrangement, it was expedient to fur- 
nish train-guards from each end of the line, who exchanged as the trains 
passed each other. 

The force assigned to duty on the Isthmus was distributed as fol- 
lows : 

COLON GABBISON. 
[See plans B, F.] 

Gapt. J. H. Higbee, IT. S. M. G., was assigned to command the naval 
force at Golon. 

Post 1, Capt. B. 8. Collumj V. 8. M, C, Commanding. — ^This i)08t 
commanded the water approach fh>m the eastward, and the garrison 
^as quartered i]> the building occupied by the mechanics of the Panama 
Bailroad Gompany, near the hospital. 

Post 2, Oapt F. H. Harrington^ U. 8. M. C, Commanding. — ^This post is 
on the beach near the church, an eighth of a mile nearer the center of 
the town than post 1. The men were quartered in a house marked D 
on plan E. 

Post 3, Lieut. T. B. M. Mason^ U. 8. If.j Commanding. — ^This garrison 
was quartered in a series of six houses shown on the appended plan E^ 
marked L 
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Post 4,£{aut 0. 0. AUibone^ U. 8. N'.j Commanding.— Thia garrison was 
quartered at the Paoiflc Mail Steamship Company's wharf and guarded 
the causeway or approach by land to Colon, and the wharves and prop- 
erty belonging to the steamship company. (See plan F^) 

The quarters for posts 1, 2, and 3 were furnished by the Panama 
Bailroad Company, and those for No. 4 by the Paciflc Mail Steamship 
Company. 

The Distbiot of Mataohin. 

mataghin. 

Post 1, Oa/pt K W. HuntingUmy U. 8. M. 0., Commanding.— Th^ gar- 
rison was quartered in the railroad station, the officers having the 
paymaster's oar on a sidiug assigned to them. 

SAN PABLO. 

Post 2, First Lieut O. F. Elliott^ U. 8. M. C, Commanding.— The garri- 
son at San Pablo was quartered in u fine house loaned by the courtesy of 
the Director-General of the Panama Canal Company. The post at San 
Pablo was an important one, as it commanded the approaches to the 
Barbacoas iron brid£:e over the Chagres Biver. A guard tent was put 
up at either end, and a small earthwork commanded the bridge and ap- 
proaches. 

This post was established on the 16th of April, in compliance with the 
following telegram addressed to Captain Huntington, viz : 

[Telegram.] 

Colon, April 16—4 p. m. 
Captain HuMnNOTOK, 

Mataehin : 

Send twenty-five men and two offloers back to San Pablo by special to-night to 
^ard Barbacoas Bridge over Chagres Rirer. Commanding officer at San Pablo gar- 
rison must ask Chief of canal what barracks he is to occupy, as agreed io-day with 
the director-general. 

B. H. McCALLA. 

• 

The garrison at Panama was commanded by M%j. and Bvt. Lieut 
Col. Charles Heywood, commanding the brigade of marines, and was 
quartered in the freight offices, old passenger station, and in two large 
freight-houses, well located, and open at both ends. The freight-houses 
belonged to the Canal Company. The strength of these several garri- 
sons is appended, marked G. 

The Political Situation. 

In order to make plain the political condition of the Isthmus, it is 
necessary to refer to the elections of last summer in Panama and the 
subsequent events. 

The President of each of the eight States forming the United States 
of Colombia, as well as the National ^Executive, are elected for terms of 
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two years. Each State is independent in the management of its local 
affairs. The elections in Panama occurred last summer, and two can- 
didates were balloted for, viz ; Sefiiors Arosemena and Lambert. The 
former is said to have had the support of the Oovernment at Bogota. 
Although the results of the balloting were disputed, it wal claimed that 
Senor Lambert had been elected. 

The Constitutional Assembly, composed of thirty -two members, met 
on the 6th of last January, decided that there had been no election, and 
proceeded to elect a President, as provided for by law. 

Greneral Santo Domingo Vila, who came to the Isthmus last Novem- 
ber as a fiscal agent of the General Government to examine into the 
contracts between the Panama Railroad Company and the State, was 
chosen President of the State of Panama, January 7, by the Constitu- 
tional Assembly. Sefiors Arosemena and Vivas Leon were chosen or 
appointed First Designado and Second Designado. 

The office and duties of the Designado are similar to those of Vice- 
President, and in the event of the death or the absence of the President 
they succeed successively to the presidency. 

The other officers of the State government, such as Secretary of State, 
Governor of Panama, Prefects, &c., are appointed by the President. 
The Commander-in-Chief of the Colombian (National) forces is ap. 
pointed from Bogota, and that office was filled by General Gonima. 

The steamer Boyaca, which later on performed valuable service for 
the National Government, was lying off Panama, formed part of Go- 
nima's force, and was commanded by Colonel XJlloa. The Boyaca, in- 
tended for the revenue service of Colombia, had been built at Wilming- 
ton, Del., by the Pusey & Jones Company, in 1883 and 1884, and was 
a staunch craft, about the size of our sea-going revenue cutters. The 
Colombian Government having asked that a United States naval offi- 
cer might inspect the Boyaca to determine whether the specifications in 
the contract between the Government and the Pusey & Jones Company 
had been carried our, and whether she was likely to fttlfiU the conditions 
required of a revenue cutter. Commander J. W. Philip was detailed 
for the duty. Commander Philip having reported, on January 16, 1884, 
that the Boyaca fulfilled the requirements specified, and was likely to 
prove most efficient, she was accepted by the Colombian Government. 

In February a portion of the national forces stationed on the Isthmus 
was sent to Buenaventura, the sea-port of the State of Cauca, about 300 
miles south of Panama, to aid in suppressing the revolution which had 
broken out in that State. About the 1st of March General Vila, ob- 
taining two months' leave of absence, sailed himself with more national 
troops for Carthagena, to help suppress the rebellion in the State of 
Bolivar. The strength of the national forces having been thus reduced 
in Panama, those who were discontented with the result of last sum- 
mer's election took the opportunity to attempt a revolution. 

First Designado Arosemena had succeeded to the presidency of the 
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State in the absence of Santo Domingo Vila, and General Gonima, the 
commander-in-chief, was in Colon. 

General Aizpuru, who had been president of the State of Panama for 
one term, six or seven years ago, and who had served in the national 
legislature, was recognized as the leader of the liberal party in the 
State. On the 16th of March he made a deiinonstration against the 
Government which caused Seiior Arosemena to tal^e refuge on Her 
British Majesty's ship Heroine, then lying off Panama; broke open cars; 
opened and blocked switches; obstructed the road; prevented repairs 
to the same; cut the telegraph wires; seized and held railroad employes; 
claimed the right to exercise a censorship over the telegrams; and 
made it necessary to close the transit General Gonima, hearing of 
this demonstration on the part of Aizpuru, proceeded by train to Pan- 
ama with the national force then stationed at Colon. When Gonima 
arrived, on the 17th of March, Aizpuru retired from the city, and Senor 
Arosemena returned from the Heroine. 

Colon was now without troops. Prestan, a Haytien negro, with a 
trace of white blood, the leader of a faction of the radical wing of the 
liberal party, took advantage of the opportunity and seized that city. 
Aizpuru and Prestan were pronounced in their dislike to all foreigners 
on the Isthmus, especially to the Americans living there, and this feel- 
ing was made use of to incite their adherents and hold them together. 

About the 20th of March Arosemena resigned. Vivas Leon should 
then, in the absence of Santo Domingo Vila, have succeeded to the 
presidency of Panama, but was prevented by General Gonima, who de- 
clared himself the ^' military and civil chief of Panama." This title and 
office are established by law ; the National Government may, under 
certain circumstances, make such an appointment. It is very ques- 
tionable, however, whether General Gonima had a right to seize the 
reins of government, more particularly since the Second Designado, 
Senor Vivas Leon, was in Panama, and should according to precedent 
and law have succeeded to the presidency. 

On the night of the 30th of March General Gonima sent Colonel Ul- 
loa (then commanding the Boyaca) by train to Colon^ with a portion of 
the troops in Panama, to put down Prestan's revolution. In order to 
prevent a conflict within the limits of Colon, Mr. Burt, the Superintend- 
ent of the Panama Railroad Company, notified Colonel Ulloa that he 
must disembark at Monkey Hill, about 2 miles outside of Colon. This 
was also made necessary by Prestan, who, hearing of the departure of 
national troops, went out with his force to meet Ulloa, tearing up the 
railroad tracks between Colon and Monkey Hill. 

The two forces, numbering about 150 each, met on the Panama side 
of Monkey Hill. After a short conflict Prestan was driven from bis 
position into Colon and behind his barricades in that city. After fight- 
ing for several hours on the morning of April 1, the insurgents were dis- 
lodged and put to flight by the national forces, led with great gallantry 
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by Colonel Ulloa and his second in command, Oolonel Broun, who was 
Chief of Police of Panama. Both officers were severely wounded in the 
engagement. During the condict the city was fired by the insurgents 
and destroyed. 

The departure of Colonel Ulloa and his command from Panama still 
further reduced the force in that city ; and on the day of the fight in 
Colon, April 1, Aizpuru, with the ammunition taken on the 16th of the 
preceding month from a sealed car in transit to Central America, cap- 
tured Panama. General Gonima, with less than 100 soldiers in the cuar- 
tel, made a gallant defense and held out for some time against a much 
larger force. He finally surrendered to Aizpuru to prevent the destruc- 
tion of the cuartel by dynamite taken from contractors employed by the 
canal company and used for blasting. 

When General Gonima surrendered the Boyaca was included in the 
stipulations, but Senor Jos4 Obaldia, who was in command of her, re- 
fused to be governed by the terms of the surrender and sailed for Bu- 
enaventura, then held by the National Government. General Aizpuru, 
having seized the government, declared himself President of the State of 
Panama, and filled t^e offices with his friends. 

Colonel Ulloa, with less than 100 national troops, held Colon ; the rest 
of the Isthmus included in the zone of transit was held by tbeinsurgents 
under Aizpuru. 

This was the condition of affairs upon the arrival of the naval force 
at Colon in the Pacific Mail Steamship Company's steamers City of 
Para and Acapulco, on the llth aud 15th of April. 

On the morning of the 17th, accompanied by Lieutenants Oowles and 
Beeder, I passed over the line of railroad, inspecting the road and the 
garrisons at Matachin, San Pablo, and Panama, returning to Colon that 
evening. 

Not deeming it necessary at that time to enter the city of Panama, I 
wrote a note to Mr. Adamson, our consul-general, asking him to visit 
me if perfectly convenient. The consul-general was kind enough tocome 
to Camp Jouett, the name given to the position occupied by the naval 
force at the railroad station. 

A few days prior to this General Aizpuru had borrowed a large steam 
tug from the canal company, in which he had sent two commissioners to 
Buenaventura for the purpose of coming to terms with the commander- 
in-chief of the national forces, which were assembling at that port to 
embark for Panama. The insurgent force in Panama was engaged in 
loop-holing the cathedral and the old monastery in the Plaza San Fran- 
cisco, an indication that resistance would be made to the entry of the 
Nationals. 

Although anarchy reigned along the line of railroad, I came to the 
conclusion that there would be little or no danger to the transit unless 
the de facto government of Panama, represented by Aizpuru, should be 
threatened or overthrown. This was not likely to occur until the arrival 
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of a safficient national force from the vicinity of Garthagena or Bnena- 
yentura. The danger then to be apprehended was the probability that 
during a conflict within the limits of Panama, the city would be fired 
by the insurgents, in whose ranks were some of Prestan's men who had 
taken part in the burning of Colon. The large sums of money paid 
semi-monthly to the employes of the canal company had attracted men 
of bad character ft'om the West Indies and ihe West Coast, These 
men had nothing to lose, and the prospect of plunder was an incentive 
to fire Panama. The city was not supplied with water, and had no 
fire apparatus. In the prevailing strong winds the flames, in case of 
conflagration, would have spread to the buildiugs and wharves of the 
Panama Bailroad Company and have destroyed them. Such a disas- 
ter would have prevented the transfer of freight for some months, and 
thus practically have closed the transit. 

My chief anxiety was therefore that I should not be able to prevent 
the destruction of the city. 

In' consequence of the difficulty met with in discharging the stores 
from the Acapulco, on account of the burning of the wharves in Colon, 
it was not until Monday, the 20th, that we were able to place them in 
an accessible place, a large store-house which had l^een built in the 
mean time by the Panama Bailroad Company opposite Post 3. 

On that day I visited Matachin and San Pablo to investigate a re- 
ported attempt to blow up the house occupied by the force at the latter 
station. A Spanish negro had been seen hanging about within the lines 
at San Pablo late in the afternoon of the 19th instant. Shortly after- 
wards Lieutenant Elliott was informed that a man in the neighboring 
camp occupied by the canal employes had threatened to blow up the gar- 
rison. LieutenantEUiottpromptly caused thearrestof the man, who had 
in his possession a package of dynamite with fuse. He proved to be the 
man who had been seen within the lines a short time previous, and his 
clothes were found under the barracks. The man was sent to Colon 
and placed in confinement. He was afterwards turned over to the Co- 
lombian authorities. 

On the following morning I transferred the headquarters from Colon 
to Panama. 

On the same day Admiral Jouett inspected the several garrisons, re- 
turning to Colon the same afbemoon. 

At this time it was reported that the Commanding Officer of the Na- 
tional Forces at Buenaventura had declined to treat with the two com- 
missioners sent by Aizpuru, and had seized the tug in which they were 
sent from Panama. It afterwards turned out that the Commissioners 
had been offered the option of returning to Panama with the National 
Forces or of remaining in the State of Cauca. They preferred the lat- 
ter alternative. 

It was also reported that the national troops at Buenaventura were 
being embarked in the iron steamer Guayaquil (from which the engines 
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and boilers had been removed), belonging to the Pacific Steam Naviga- 
tion Company, and used by them as a halk to store freight. On that 
day Captain Higbee was directed to order Companies B and D, under 
the command of Captain Collam, to proceed to Panama by the 3 o'clock 
train. After the arrival of these companies, they, together with a gat- 
ling from the Alliance, and a howitzer from the Swatara, all under the 
command of Captain Collum, were quartered at night in cars at the new 
passenger station, extending our lines to the bridge crossing the rail- 
road. 

On the afternoon of the 2 1st, accompanied byL'ieutenentCowles and 
Mr. Icaza, I drove over the town for the purpose of acquainting myself 
with the condition of the city. 

On the 22d instructions were issued to the garrison at Camp Jouett, 
a copy of which is appended and marked H. The dispositions required 
by that order were made on the evening of the same day, and again on 
the afternoon of the 23d for practice. 

On the 23d I received information that 700 national troops had em- 
barked in the Boyaca, the hulk Guayaquil, and a schooner ; later I 
was notified that this force had sailed, the Boyaca and canal tug towing 
the hulk and schooner and three whale-boats in which to land the men 
at Panama. 

Thb Oooupation op Panama. 

[See plui marked I. J 

On the 24th it was reported that barricades were being erected in the 
streets, an indication that Oeneral Aizpuru would resist the national 
forces and that fighting in the streets would follow. At 11.55 a. m. our 
consul-general called on me and notified me that two barricades were 
being erected at the points marked T on the plan, and that in conse- 
quence communication would be cut off with the Central and South 
American cable office, marked U. 

I notified the consul that I would occupy the city in half an hour, 
but the occupation was put off until 1 o'clock in order that the men 
might have their dinner comfortably. 

Bear- Admiral Jouett was notified by telegraph of my intention to 
occupy Panama. The signal agreed upon with Captain Norton to land 
all the available force from his ship was made, and the following tele- 
grams were sent to Lieutenant AUibone and to Bear- Admiral Jouett: 

Panama, A^l 24—12.30 p. m. 
Lieutenant Alubone, 

Special Aidj Colon : 

Direct Captain Higbee to send the entire force now at Colon, with aH the guns, to 

Panama, using the utmoet dispatch. A special train will be furnished by Mr. Burt. 

McCALLA. 

Panama, April 24—3.40 p. in. 
Admiral Jouett, Colon: 

Send the reserve battalion of marines to Panama by special. 

McCALLA. 
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At 1 o'clock the disposition of tbe force for an entry into Panama 
was completed, and as soon as the boats from the Shenandoah were in 
sight the signal was given to advance. 

Tanks of powder and a Farmer's dynamo machine, with wire and fazes, 
had been obtained from the Shenandoah to be used if necessary to blow 
up buildings. , 

Tbe several columns advanced without music, the marines in two lines 
deployed for street tiring, the gatiings and field guns between the lines 
of marines. Each man carried 80 rounds of ammunition, canteen, and 
rubber blanket. The marines carried 40 rounds in haversacks. 

The instructions contained in my letter of the 22d were carried out, 
except that they were so far modified that the entire center column 
marched to the cable office, and that the force commanded by Captain 
Collum marched directly to the Plaza Santa Ana by the Ohemin de la 
Savane and the Garrera del Isthme; Captain Beid's company and the 
gatling from the Alliance being left to occupy the junction of the 
Chemin de la Savane with the road leading to the hospital. That por- 
tion of the order directing the lefb column to advance by the beach, if 
the tide permitted, had been rescinded on the 23d. 

The barricade in the Carrera de Caldas was made of heavy wooden 
I)osts set in the ground 3 feet apart, connected by boarding to be backed 
with earth. The barricade in the Carrera de Bicuarte, near the prin- 
cipal cuartel, was constructed of sand bags. The former was toro 
down. The latter was occupied and a Catling mounted behind it, trained 
on the cuartel. 

Having heard that Ceneral Aizpuru would be at the Panama Railroad 
depot during the afternoon, I gave orders that he should be held in case 
he came. 

The force was now disposed as follows: 

Company C, of the First Battalion was at the Cable Company's office; 
Company E of the First Battalion, a short Gatling, and 20 men under 
Ensign H. M. Witzel, were at the sand-bag barricade in the Carrera de 
Bicuarte; Company B, First Battalion, was stationed at the consulate; 
company A, First Battalion, was stationed at the Pacific Mail Company's 
office; Lieutenant Hughes, U. S. I^., with 20 blue-jackets and a short 
Gatling, were stationed at the junction of the Carrera de Sucre and the 
Cathedral Plaza. Ensign Jas. H. Oliver, U. S. N., with 20 blue-jackets 
and a 3-inch. B. L. B. were stationed at the junction of the Carrera de 
Sucre and the Carrera de Cordova. Captain Collum occupied the Plaza 
Santa Ana, the most important position in the city, with company A, 
Second Battalion, Company D, First Battalion, and 40 blue-jackets with 
two pieces of artillery. Junior Lieut. F. E. Sawyer and Naval Cadet 
L K. Seymour, XT. S. N., were in charge of the latter. 

A line of sentries was posted from the Plaza Santa Ana along the 
Carrera Chiriqui to the bay, and another along the Carrera de Bocaa 
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Toro to the Sea, the former connecting with a line running parallel with 
the bay to Gamp Joaett. 

At Gamp Jouett there were 33 bine-jackets nnder Lient. Lucien 
Young, U. 8. N. 

General Rafael Aizpnru and other revolutionary officials, namely, 
Senor Garlos Yallarino, Secretary of War ; Garlos Mendoza, Secretary 
of State, and Bernardo Yallarino, Governor of Pifoama, were arrested 
near the Gonsulate of the United States. By request of Mr. Adamson 
they were taken to the consulate for a time, on account of the tempo- 
rary indisposition of General Aizpnru. 

I explained in brief to General Aizpurn that I had no desire to inter- 
fere with the existing government, but that the barricades in the streets 
cut off my communication with the Central and South American Tele- 
graph Company's office, and that the street fighting which would in- 
evitably ensu^ threatened the lives and property of American citizens, 
which I had been instructed to protect. I also stated that I should be 
compelled to detain General Aizpnru until a definite assurance was 
given me that the lives of Americans should not be endangered, nor 
their property injured or destroyed. He was given the option of going 
either to his headquarters or to the hotel, under guard. 

General Aizpnru stated that he would give up the city; 1 replied 
that I would be happy to assume the responsibility of its protection , 
and through the kindness of the proprietors of the Panama Star and 
Herald published the following notice, with translations in Spanish 
and French : 

NOTICB TO THE PUBUC. 

Having been informed by tbe Consul-Oeneral of the United States that a military 

force waa ereotini; barricadee which woald eat off communication with the American 

Cable Company, I have entered the city peacefnlly, in order to take measares to pre- 

vent injnry to American interests. All law abiding citizens will be protected. AH 

saloons and liquor shops most be closed. The city will be policed by the force under 

my command, and no one will be permitted to enter the city by land or sea. 

B. H. McCALLA, 

Commaf^ing the U, S, Naval Forces on the I$thmu8 of Panama. 
May 24, 1885. 

. Later, by the invitation of Mr. Shnber, the owner of the Orand Cen- 
tral Hotel, General Aizparn and his friends decided to go there, accom- 
panied by Lieutenant Boeder, in whose custody they were placed. A 
platoon from Company A of the First Battalion was detailed to guard 
the hotel. 

A subterranean passage at one time led from the old monastery iu 
the Plaza San Francisco to the cathedral. The Plaza Santa Ana was 
the center of the part of the city occupied by the worst classes. It 
therefore became necessary to occupy the church in the Plaza Santa 
Ana and the Cathedral, the keys of which were cheerfully turned over 
by the priests in charge. Care was taken that no injury was done to 
the churches. 
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Lieat. L. Yoang on his arrival from the Shenandoah relieved the foroe 
of Lieutenant Berryman, IT. S. M. G.j at the depot. The latter at once 
marched his command to the Plaza Santa Ana. Later in the afternoon 
Lieutenant Mason, U. S. K., was placed in command at Gamp Jooett. 

The garrison from Colon, consisting of Companies C and E, Second 
Battalion, two sections of Catling a nd two sections of rifled guns, under 
command of Lieutenant AlUbone, arrived about 5 p. m. Before sunset 
a strong picke^line was thrown across the peninsula on which the city 
was built, extending from Camp Jouett to the shore on the south, and 
shown on the plan marked I. This line was occupied by Companies D 
and E of the Second Battalion, Captains Beid and Harrington, three 
Gfitlings under Lieutenant Badger, Naval Cadet Plunkett, and Gunner 
Walsh, the whole force under command of Lieutenant Allibone. 

Company C, Second Battalion, Captain Muse, reinforced Lieutenant- 
Colonel Hey wood's column^ and was quartered in the office of the Pacific 
Mail Steamship Company. The second platoon of Company A, Captain 
Meeker, was sent to Shuber's Hotel. 

About 7 p. m. there was a quarrel between some citizens in the Cathe- 
dral Square, during which several shots were exchanged. The Catling 
gun in the Calle Sucre, sufficiently elevated to clear the tops of the 
hjouses, was fired across the plaza, clearing it in a few seconds. No 
further disturbance occurred during the night, the city being thoroughly 
patrolled under the direction of Brevet Lieutenant-Colonel Heywood. 

The marines of the vessels of the North Atlantic Station, anchored 
off Colon, had been organized by order of Bear- Admiral Jouett into ft 
reserve battalion. This battalion, about 100 strong, under command of 
Captain Young, U. S. M. C, arrived at Panama about 10 p. m., and was 
quartered for the night in the railroad station. On the 25th the com- 
panies of the reserve battalion relieved the companies at the barricade 
and the cable office. 

The military force of Aizpuru was said to be from 600 to 800 men? 
but from information furnished me I estimated it to be about 500, dis- 
tributed in the cuartels or barracks marked J, K, L, S, on the plan of 
Panama. 

On the following day, while I was at the Consulate, the Commanding 
Officer of the insurgent troops came there and asked if the naval force 
would be withdrawn to Camp Jouett provided that a guarantee were 
given that no barricades should be erected, and that no street fighting 
should be permitted. An affirmative reply was made, and at the re- 
quest of the officer I saw General Aizpuru. 

In anticipation, however, of a possible attack that night, instractions 
had been given Lieutenant Allibone to break camp and enter the cit j 
at 5.30, to leave Company D, Second Battalion, and the Catling from 
the Alliance, at the Plaza Santa Ana, and to march with the rest of his 
force to the Cathedral Square. 

To cut off communication with the principal cuartel, which had p^^ 
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posely been left open the previoas day and night, the force in the Galle 
Sucre was moved into the Garrera Narino, the barricade of sand bags 
was moved one block to the westward, and the 12-ponnder howitzer was 
moved to the junction of the Carreras de Galdas and de Acevedo Gomez. 
The rest of the force in the vicinity of the cathedral square was so dis- 
posed as to hold the parallelogram embraced generally by the bay on 
two sides, the Garrera de Gamillo Torres, and Garrera Narino. 

Upon visiting General Aizpnru, in compliance with his request, he 
offered to give the guarantee before mentioned. In order that there 
should be no misunderstanding I obtained the services of Mr. Del Yalle 
and Mr. Millet, American citizens who were familiar with the Spanish 
language, and who kindly consented to act as interpreters. The follow- 
ing agreement was made out in Spanish and in English : 

The andersigned, Rafael Aizpuru, president of the sovereign State of Panama, and 
B. H. McCalla, commanding the United States naval forces on the Isthmus of Igau- 
ama, have agreed to the following, viz : 

Akticjle I. Once this agreement signed. Commander MoCalla will withdraw the 
American troops at present occupying the city of Panama to the quarters which they 
occupied up to yesterday, in the neighborhood of the Panama Railroad station. 

Art. II. General Aizpuru binds himself to fulfil the duty of thoroughly protecting 
the lives and interests of the American citizens and foreigners residing iu the city of 
Panama ; he will not allow any fighing to take place within th^ limits of the city, 
nor will he allow barricades to be erected. 

Art. III. Commander McCalla will take no part in any political contest. 

Signed in duplicate in the city of Panama, April 25, 1865. 

R. AIZPURU. 

B. H. McCALLA, U. S. N. 

* 

True copy of the paper in English held by General Aizpuru,. 
NoTK. — A copy of the agreement in Spanish is appended, marked J. 

In accordance with the agreement, the naval force was withdrawn 
from the city about 8 p. m., except xK>rtions which remained, by request 
of General Aizpuru, at the Consulate and in the Plaza Santa Ana until 
9 o'clock. 

Some dissatisfaction was expressed at the withdrawal to the railroad 
depot of the naval force, and some fear least Aizpuru would be una- 
ble to afford protection to Americans, but the object of the occupation 
of the city having been satisfactorily attained there was no good reason 
for remaining there any longer. As it turned out these apprehensions 
were groundless. 

A cablegram received from the Kavy Department late on the after- 
noon of the 25th, left me discretion so far as holding the town was con- 
cerned. 

It happened that our position at the railroad depot was the best one 
strategically that could have been selected. From the new passenger 
station all roads leading from the city could be occupied in a very short 
time. 

During the occupation of the city the men behaved in the most exem- 
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plary manner, and though they were always prepanad for an attack, 
and the seamen were armed with either the Hotchkias or Lee magasiBe 
gnns, no accident occurred. To express to some extent my apprecia- 
tion of their behavior, the next day at inspection the following order was 
pnblished : 

Order.] Hraj>quabter8 United States Naval Force 

ON Isthmus of Panama , April 26, 1885. 

The Commanding Officer desires to express to his command his appreciation of their 
excellent conduct under the trying circumstances of the last two days. 

No higher praise can he given than that which is conveyed in the notification thst 
there was not an accidental disehai^ of any weapon. 

The command will be held in readiness to move at any moment, and I desire to 
caution it against opening fire too soon. 

Our only purpose is to protect the lives and property of Americans and to keep th« 
transit open. 

B. H. McCALLA. 
ComnuutdWf Commamding, 

On Snnday, the 26th, there was a fight between Jamaicans and Colom- 
bians at Paraiso Station, 7^ miles from Panama. Exaggerated reports 
of this disturbance reached Panama, and on Monday morning, the 27th, 
the British Consul called on me to report that 13 Jamaicans had been 
shot the preceding day at Paraiso, and that the calaboose was full of 
wounded men. The railroad officials also reported that the station- 
house at Paraiso had been fired into the previous night, and that the 
workmen were in fear of their lives. 

Obtaining permission from Bear- Admiral Jouett to send a force to 
that place, Captain Beid, U. S. M. C, was sent to Paraiso the same day 
with his company. Assistant Surgeon Ogden, U. S. IST., was ordered to 
report to Captain Beid and in addition to the instructions of the latter, 
appended, marked K, he was directed to offer the services of Assistant 
Surgeon Ogden to the Alcalde of Paraiso in. case there were wounded 
men needing treatment in the calaboose. None of the latter were in 
need of a surgeon, and reports of the affair were found to have been 
grossly exaggerated. Three Jamaicans were killed in a race quarrel 
which was brought about by drinking. Indeed, nearly all the fatal 
quarrels occur on Sunday, and the origin may generally be traced to 
liquor. On Tuesday Lieutenant Mason, with one section of artillery in 
an armored car, relieved Captain Beid, the latter returning to Panama 
with his company. 

On Monday evening, the 27th, after the departure of the garrison for 
Paraiso, the landing party from the Iroquois (which had arrived off 
Panama the day before) came ashore, and was quartered for the night 
on the railroad wharf. Early Tuesday morning the Boyaca, with the 
canal tug, hulk Guayaquil, schooner, and three whale boats were seen 
in the bay. 

Lieutenant Eeeder was sent to call on the Commander-in-Chief to pre- 
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sent my oompliinentSy and to explain, if necessary, more fally the re- 
qaest contained in the following commimicatiou : 

Hradquarters United States Naval Force 

ON Isthmus of Panama, Panama^ April 28, 1885. 

Sir : I bave the distinguished honor, in the absence of my Commander-in-Chief, 
Admiral Jouctt, at Colon, to inform you that for the protection of the transit across 
the Isthmus, and for the protection of Americans and their property, I occupy the 
railroad station at this place with a (Juited States naval force. 

My lines, fur this purpose, necessarily extend from the railroad wharves to the pas- 
senger station at the bridge. 

May I beg leave to request that the National Force under your command may be 
directed not to land within my lines. 

I shall take the first opportunity of paying my respects to you ; meanwhile I shall 

be most happy to place my personal services at your disposition. 

I have the honor to be, very respectfully, 

B. H. McCALLA, 

CwBMnander U. 8. JS.^ Commanding. 
To the Commander-in-chief Colombian National Forces off Panama. 

Colonel Montoya, wliohad been appointed Military and Civil Chief of 
the State of Panama, was on board the Boyaca, as well as Colonel Beyes, 
the Commander-in-Chief of the military fome, which consisted of about 
600 men. Dnring the conversation Colonel Bcyes stated to Lieatenant 
Beeder that he was having the entrance to the Bio Grande, soath of the 
city, examined with the view of finding out whether he would be able 
to land his forces in that vicinity. 

Bear- Admiral Jouett having come to Panama on the afternoon of 
Tuesday the 28th, on Wednesday Colonels Beyes and Moutoya and 
Aizpuru met in the railiyad office. Bear- Admiral Jouett taking part in 
the conference. The conference resulted in an agreement being signed 
between the representatives of the Colombian Government and Aizpuru 
by which the latter was to surrender. 

The quasi government represented by Aizpuru having entirely dis- 
appeared with the signing of the capitulation, the reasons which had 
hitherto made it imperativie to prevent the landing of the Colombian 
forces within our lines now ceased to exist. They accordingly landed 
at the railroad wharf early on the morning of the 30th, and we were 
able to facilitate their disembarkation. By the terms of this agreement 
the national troops marched into the city from their camp in the 
savannah, to the north of the lines occupied by us, at 1 p. m. on Thurs- 
day the 30th; a battalion under Captain CoUum, made up of two com- 
panies of the Second Battalion of Marines, one Gatling section, and one 
B. L. B. section, were drawn up on the road in front of the new 
passenger station, and presented arms as the Colombian force under 
Colonel Beyes marched past The latter halted his command and 
returned the salate. On the arrival of Colonel Beyes at the presidency, 
the Colombian flag was hoisted in Camp Jouett, and a national salute 
fired from the field pieces in front of our headquarters. This salute 
was returned on the following morning. 
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On the 30th the forces from the Shenandoah, Swataa*a, and Alliance 
returned to their ships. 

On Friday, May 1, the four companies of the Second Battalion of 
Marines, two sections of the B. L. B. Battalion, and the Catling Battalion 
returned to Colon, Lieutenant Alliboue relieving Lieutenant Golahan of 
the command of the force at that place. 

On Friday morning with Lieutenant Cowles, accompanied by Mr. 
Adamson, I called upon Colonels Montoya and Eeyes. I had the 
pleasure of congratulating them upon their promotion to the rank of 
General, information to that effect having been received from Bogota. 
In this connection I desire to state that in my opinion the people of 
the Isthmus are to be congratulated upon having in authority two such 
able, energetic, and accomplished men as Generals Montoya and Reyes. 
Without the determination shown by these men the suppression of the 
rebellion must have been postponed and our stay on the Isthmus 
lengthened. 

Before the arrival of the national troops from Cauca there had been 
much talk among those who sympathized with Aizpuru in regard to 
the ferocity and brutality of the expected Colombian forces. I am glad 
tiO state here that I saw them all land, and failed to detect among them 
any man who had the appearance of deserving such a reputation. 

I returned to Colon on May 1, inspecting the garrisons at Matachin 
and San Pablo on the way. The same day the garrison at Paraiso re- 
turned to Colon. 

On May 5, in consequence of the failure of the insurgents to deliver 
up their arms as agreed upon, General Aizpuru and his principal ad- 
herents were arrested and confined by order of General Reyes. 

In consequence of the unsettled condition of the Isthmus, General 
Reyes found it necessary to issue the following proclamation : 

The Commander-in'Chiefof the Colomhian Foree$ to the InhoHtante of the Isthmue ofPanmRti : 
In order to more effectaally ptmish the numeroas criminalB who have disturbed the 

peace of the Isthmas, and who stiU persist in their ontrageoas crimes, I have declared 

martial law in this State as the hest means to secare order for the present. 
All persons are earnestly requested to remain at their homes and continue their 

customary occupations so that further disorder may be avoided. 
I shall protect all peaceable and well disposed persons to the utmost extent of my 

power. 

RAFAEL REYES, 

General, Commander-in-Chi^ of the National Forcee* 
Colon, May 5, 1885. 

On the 5th of May a stand of colors was presented to the Second 
Battalion of Marines, and guide flags to the Gatling and 3-inch B. L, R. 
Battalions. (The First Battalion had been supplied.) 

On the 7th of May portions of the First Battalion of Marines were 
sent to San Pablo and Colon, and that night the remainder of the force 
under my command sailed for Kew York on the Pacific Mail steamship 
Colon. The Colon arrived the morning of the 16th of May, and in com* 
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pliauce \7ith the instructions of the Department, the men were transr 
ferred to the Brooklyn navy-yard and the officers were ordered to re- 
same the duties in which they were engaged prior to sailing for the 
Isthmus. 

It is proper to state that Lieutenant-Commander liongnecker, TJ. S. 
N., with a landing party of 125 blue-jackets and marines from the United 
States steamer Shenandoah held the Panama Bailroad station (Camp 
Jouett) from the 7th of April until the arrival of Lieutenant-Colonel 
Hey wood, IT. S. M. C, with the naval force under his command, on the 
11th of April. 

I take this opportunity of presenting certain conclusions as the result 
of my observations upon the Isthmus. 

MABINES. 

While the Marine Corps is highly efficient and admirably disciplined, 
their tactics are of a bygone day. " Heavy Infantry ^ disappeared with 
the introduction of the long-range breech-loader. Unless officers and 
men are instructed in the principles of modem tactics and are taught 
to avail themselves of cover in advancing to an attack, they will only 
discover its advantages by fatal experience, as was the case with the 
Russian infantry during the last Busso-Turkish war. 

The method of developing a modem fighting lints advocated by the 
late General Upton in his book under the head of ^< deploying as skir- 
mishers by numbers," is well adapted for the purpose, but it requires 
additional rules for deployment when in column. The manual for the 
rifle is also obsolete. ^^ Carry Arms " should be abolished, and the differ- 
ent movements in the manual of arms should be executed from an ^^Order," 
in which position the piece should habitually be when at a halt. The 
above applies with equal force to the instruction of blue-jackets. 

All Marine Officers should pass through the Torpedo School at New- 
port, B. I., and there should be one or more always stationed at the 
Artillery School at Fort Monroe. 

The men should be instructed in practical electricity as applied to the 
use of laud and submarine mines. 

Much of the time now wasted in barracks could be profitably employed 
in drilling with machine guns and field pieces, which could be borrowed 
from the Ordnance Bureau. Every summer the marines in the United 
States should go into camp, half of those stationed at each naval stat- 
ion marching to a common center for that purpose. In midsummer 
they could be relieved by those who had remained on duty at the sta- 
tions. The officers should sleep and mess in the camp. I am quite sure 
that Army officers would welcome an addition of this kind to the force 
of the Army which annually encamps in the vicinity of Washington. 

The officers of the Marine Corps suffer, as do naval officers, from the 
want of a healthy flow of promotion, and from the absence of all stimu- 
lus to mental activity caused .by the present system of advancement. 
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It may be well to state here that blae-jackets and marines performed 
outpost and sentry duty equally well. 

LANDING PAETIES. 

It has frequently been necessary in the past, and it will continue to 
be necessary in the future, to land a force of seaman and marines from 
all of our squadrons. The landiufi: party from each ship, as well as the 
naval brigade of each squadron, should therefore be landed at least once 
a week for practice. There has been too much objection to such exer- 
cises on the part of naval officers, but the need of them must now be 
apparent to the most conservative. The necessity for such practice is 
now thoroughly recognized by the officers of other naval powers. Dre^ 
parades should be abolished, and only those manoeuvres likely to be of 
use in actual service should be practiced. 

I should recommend the adoption of some form of shield for use with 
the gatling gun and the 3 inch B. L. R. 

The landing party which came on shore from the Iroquois under com- 
mand of Lieutenant-Commander Stockton, U. S. N., showed evidence 
of having been carefully organized and frequently drilled. 

AEMS, EQUIPMENT, AND CLOTHING, 

The marines were armed with the Springfield rifle, the blue-jackets, 
(except the 8 cannoneers of each gatling and field piece, who carried re- 
volvers and cutlasses) with the Lee magazine rifle. 

More or less complaint was made of injury to the firing pins of the 
Springfield, and two accidental discharges occurred in my presence, 
caused by the shock due to the hammer at half cock striking the left 
fore-arm when shifting the piece from the " right shoulder,'' to " support 
arms." The Lee magazine rifles gave us no trouble, none of them 
having been disabled during the time they were in service. The model 
of this rifle had the disadvant.nge of being about 3 or 4 inches shorter 
than the rifle adopted by all nations for their infantry, and it was fitted 
with an inferior rear sight. Fortunately there was no fighting, and 
our force did not, in this instance, suffer from the reduced range and 
want of accuracy due to the shortness of barrel. The hands of the men, 
however, were frequently cut by the sharp edges of the rear sights. 
There seems to be no good reason why our seamen should not be armed 
with rifles equal in length of range and in sights to the most accarate 
supplied to the infantry of other governments. 

The blue-jackets had grey webbing belts which fastened in front, and 
contained pouches for two ro^rs of cartridges (eighty in all), the weight 
being transferred to the shoulders by means of cross straps; the ma- 
rines had white leather belts and two cartridge boxes containing twenty 
cartridges each. The former answered admirably; the latter had the 
disadvantages of offering a good target to the enemy, of having no 
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shoulder support, of adding materially to the discomfort and fatigue of 
the men wearing them, and of not carrying sufficient cartridges. They 
should be abolished at once. I should recommend that each seaman 
and marine he supplied with brown or tan-colored webbing belts, one 
about the waist containg forty cartridges, with shoulder supports, the 
other containing the same number of cartridges, to be worn over the 
right shoulder and under the left arm. The most convenient place to 
carry cartridges is in front of the center of the body. The space re- 
quired for the clasps of belts is necessarily without cartridges. There- 
fore it would facilitate rapid firing if the waist belt were clasped on the 
side under the left arm. 

In consequence of the long-range rifles now in use it becomes import- 
ant to select neutral colors for uniform. White offers an excellent 
target. Some other colors should therefore be adopted for the helmets 
of the marines and the leggings of seamen. This necessity was im- 
pressed upon all the officers who were in Panama during the night of 
occupation. To those who advocate white on the score of effect, it is 
only necessary to say that the most serviceable uniform is always the 
most effective. 

The helmets of the marines are much too heavy ; those for naval offi- 
cers, although much lighter, could also be reduced in weight. The fa- 
tigue cap for both officers and enlisted men of the Marine Corps is in 
every way unserviceable, and should be changed for one which has 
greater air space and better protection for the eyes. Without the straw 
hats purchased by direction of the Department, and issued to the blue- 
jackets, the latter would have been very uncomfortable, and would 
probably have suffered severely from the effects of the sun.. Marines 
on ship-board should always be provided with leggings, because from 
the character of the service they are likely to perform when forming 
part of a landing party, the leggings are as indispensable to them as to 
seamen. 

AMMUNITION. 

A large supply of serviceable rifie and revolver ammunition should be 
kept in readiness for instant service. When the Navy is called upon 
for an armed force the force is required in a hurry. The First Battal- 
lion of marines, about 225 strong, sailed from New York the day after 
the order was given to organize it. But 20,000 rounds of serviceable 
ammunition could be supplied to it, consequently 40,000 rounds of car- 
tridges marked ''unserviceable" were added to bring the amount up to 
60,000 rounds. 

With the entire force of 650 men and 3 gatlings, but 100,000 rounds 
of "serviceable'' ammunition were supplied, an amount in my opinion 
much too small considering the distance of the Isthmus from the base 
of supplies, and the enormous consumption of cartridges by breech 
loaders, magazine and machine guns. The expedition should have been 
supplied with at least 300,000 rounds. 
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Of the pistol ammanition landed from the Swatara for the ase of her 
men 75 per cent, was foand to be too large for the pistols, and prevented 
the breech-blocks from closing. 

The haversacks were not quite large enough to carry two days' pro- 
visions. The inside of the haversack might be fitted with small com- 
partments or canvas pouches for tea, coffee, sugar, and salt. They, 
together with the canteens and blanket bags, should be numbered con- 
secutively, in order that they may be recognized by their owners. With- 
out numbers they are likely to be disfigured by marks or names. 

The canteens were made from the ordinary tin of commerce and rusted 
badly in use. It will be advisable to consider the question of substi- 
tuting some kind of natural or prepared wood for the tin. 

INDIA-BUBBEB BLANKBXS. 

The india-rubber blankets obtained from the army and taken to the 
Isthmus in the Acapulco were found most serviceable. Each non-com- 
missioned officer, petty officer, and enlisted man carried one. They 
were also issued to such of the officers as were not provided with water- 
proof clothing. 

PBO VISIONS. 

The provisions wer" excellent in quality and ample in variety; the 
only exception in qua ;y being the tea, which had deteriorated by age. 

Lieutenant AUibon reported that the pressed corned beef was ex- 
cellent, but when served out and eaten cold, as was sometimes neces- 
sary, it produced indigestion; causing vomiting in a number of cases. 

The men having their canteens filled with water drank immoderately, 
which probably caused the sickness mentioned. If the corned beef 
were cooked with potatoes, or with rice and biscuit in the shape of a 
stew, it would make a palatable dish. 

All articles were put up in large packages. In issuing rations to the 
different detachments this arrangement was found very inconvenient 
A barrel of beans, pork, beef, &c., served out to a small number of 
men caused much waste under the circumstances incident to the service. 
On each ship in commission, articles forming part of the Navy ration 
should be put up in smaller packages and kept ready for issue to the 
" landing party." 

During our service on the Isthmus it was often necessary to move de- 
tachments without warning, and the want was felt of a supply of some 
form of compressed food from which, by the simple addition of boil- 
ing water, each man could have quickly made a nourishing soup. 

WATEB. 

There is no distilling apparatus on the line of railroad. In the ab- 
sence of distillers at the Brooklyn Navy-yard ready for shipment, a 
small boiler, pump, pipe, &c., were supplied by the Bngineer Depart- 
ment to boil drinking water, if necessary. 
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Distilled water for drinking and cooking was supplied to the l^aval 
Force in breakers from the ships at Colon and Panama. 

The water at Frijoles, where there is a pumping station for the rail- 
road, was tested and pronounced fit to drink, but an inspection of the 
source of supply was not reassuring. 

From Taboga Island, Bay of Panama, excellent water can be ob- 
tained; but at the end of the dr}' season the supply is alwa^'s very low. 

HEALTH. 

• 

There were the usual cases of fever and other diseases to be expected 
on the Isthmus and one fatal case of yellow fever, thought to 
exposure on the night of the occupation of Panama ; but the general 
health of the command was excellent ; greatly due, in m}' opinion, to the 
comfortable quarters generously provided by Mr. Burt, the superin- 
tendent of the Panama Bailroad Company, »md to the efforts of the offi- 
cers to protect the men from the sun andTain. It was a matter of in- 
terest and surprise that the blue-jackets suffereil much less from cli- 
matic influences than the marines, although both performed precisely 
the same duties. 

At Matachin and San Pablo there was practically no sick list. Al- 
though the elevation of this section of the Isthmus may have had much 
to do with the good sanitary condition of the garrisons, the excellent 
regulations established by the commanding officer largely contributed 
to this result. 

CASUALTIE8. 

Private Marine David Irvine, Company £, First Battalion, was shot 
on the night of the 28th of April, while attempting to enter our lines, 
having been outside without authority. ThomasBrennan, Coal Heaver, 
attached to the Alliance, was shot on the morning of April 29 by Pri- 
vate Murray, Company £, First Battalion, during a quarrel. Both 
wounds proved fatal. Angus Flemmiug, Seaman Apprentice, from the 
Alliance, died of yellow fever on the 30th of April, in the French hos- 
pital at Panama. , 

MEDICAL SUPPLIES. 

I desire to call attention to the medical supplies sent out with the 
First Battalion of Marines^ in the City of Para. Although ample sup- 
plies were afterwards sent, those furnished the above-mentioned force 
were entirely inadequate to the purpose intended ; consequently such 
medicines as were needed had to be bought at comparatively great cost 
in Panama. 

I was iuforme<l that upon application being made for medical stores 
such as were likely to be required on the Isthmus, the Medical Officer 
who had charge of these snppli^ stated that the expedition would re- 
quire but few medicines since it was only meant for a demonstration 
and would return immediately. Such a remark, if made, would show 
16555 N o 5 
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that the necessity of making an expedition complete in all its details in 
order to insure its success was not understood nor appreciated. 

Soon after our arrival at Colon, knowing by experience the necessity 
of having a full medical staff, I applied by cable for one additional sar- 
geon and one apothecary. The application was not, however, granted. 
As it happened. Dr. Whiting had been taken down with the fever two 
days after the arrival of the Acapulco at Colon, and the only apothe- 
cary attached to tlie force proved inefficient and was of no assistance. 
The expedition was therefore subjected to great inconvenience, which 
might have had very serious resnlts, and the officers to considerable 
anxiety, from the absence of the necessary medical attendance. If a 
Commanding Officer is to be held responsible for the success of an ex- 
pedition it is imperative that a reasonable request of this nature should 
be promptly granted. 

In this connection I may mention that on the passage from New 
York Dr. Whiting gave mj& a copy of a paper, entitled " Notes ^' or " Sug- 
gestions on Sanitary Precautions," signed by the Surgeon-General of 
the Navy and approved by the Secretary of the Navy. They were not 
addressed, but were given to Dr. Whiting by the Senior Medical Officer 
stationed at the Brooklyn Navy-Yard. Although brought to the atten- 
tion of the Commanding Officer in this somewhat informal manner, they 
were regarded as an order of the Department, and were enfoi*ced dar- 
ing the service on the Isthmus. The Commanding Officer of each gar- 
rison was supplied. with a copy, and they were afterwards promulgated 
by the Commander-in-Chief in a Squadron General Order. The sugges- 
tions were found to be valuable in practice. 

It was found l)efore leaving New York that a portion of the ordnance 
supplies for bluejackets was about to be shipped on board the City of 
Para, in compliance with the directions of the Bureau of Ordnance. 
As the execution of this order would have precluded the possibility of 
giving the seamen embarked ou board the Acapulco the necessary in- 
struction in the use of their arms during the voyage down, arrange- 
ments were made to take the equipments in the latter vessel. 

The points referred to above illustrate the necessity for a central 
office in the Navy Department, the chief of which, having received a 
military e<lucation and being thoroughly cognizant of the intentions and 
desires of the Secretary, should be held responsible for the technical 
details necessary to fit out an expedition or ship in the most efficient 
manner. He should be aware of the contents of all instructions sent 
by officials relating to the fitting out of the force. Under the present 
system the Chiefs of half a dozen Bureaus may overwhelm the Com- 
manding officer of an expedition or the Commandant of a Station w^ith 
confusing telegrams, thereby causing delay or possible failure. 

This suggestion is not meant to refleq}; u|>on the Bureau system,. bat 
is intended to call attention to the need of a central office in the Navy 
Department, by which unity of action may be secured and all confa« 
sion of the kind referred to be avoided in future expeditious. 
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TBANSPOETS. 

The larger and better organized the force which a naval sqaadron 
can throw on shore qnickly the more formidable that squadron be- 
comes. This has always been the case ! It seems probable that in 
fatnre naval operations an additional number of seamen and marines, 
organized in naval brigades, will be carried in transports accompanying 
the battle ships. 

In common with other maritime nations, the United States should 
own naval transports. One would have been of great use upon this 
occasion, and, in addition, would have answered as a hospital ship and 
movable base. During peace transports €ould be used to transport 
our own men or to transfer detachments of the Army from post to post 
on the sea-board. The experience gained in embarking and disembark- 
ing troops would be valuable to both branches of the service. 

PANAMA BAILBOAD COMPANY. 

The Panama Railroad, under the able management of Mr. G. A. 
Burt, the present General Superintendent, has been vastly improved 
since my last visit to the Isthmus, three years ago. The rolling stock 
(a large part of which was destroyed when Colon was burned) was in 
excellent condition ; the road bed was well ballasted, the embankments 
were in good order, and the trains ran on schedule time. It was not 
uncommon to run a locomotive and one car over the 47^ miles between 
Colon and Panama in one hour and eighteen or nineteen minutes^ al- 
though there are 10} miles of curves in that distance. Upon one occa- 
sion I was carried in a '^special" 11 miles in thirteen and one-half 
minutes. 

The few clusters of native huts which marked the stations before the 
advent of the canal company had grown into an almost continuous line 
of thriving villages. The passenger traffic has grown enormously, in- 
creasing from 2(1,801 in 1880 to 515,520 in 1884, nearly all of it local. 
Six of the daily trains, three each way, were for passengers. The gross 
earnings of the road for the year 1884 were $3,494,776. 

I take great pleasure in stating that Mr. Burt did everything in his 
power to make officers and men comfortable in buildings owned by the 
company, and that he was always ready to transport our forces at a mo- 
ment's notice. Mr. Ernesto Icaza, the agent of the Panama Railroad 
at Panama, often rendered us valuable service at considerable peril 
and inconvenience to himself. 

Appended, marked L, is a map and profile of the railroad. 

PERSONNEL. 

While all the officers did well, I feel it my duty to call the attention 
of the Department to those who came under my immediate observation. 
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The conduct and efficiency of the noncommissioned and petty officers 
are worthy of the highest praise. The behavior of the enlisted men was 
admirable ; less than 3 per cent, were found to be unreliable on duty or 
in camp. When the peculiar temptations to which they were subjected 
in the trying climate of the Isthmus are considered, this fact is highly 
creditable to them. 

A statement of the force employed during the occupation of Panama 
is appended, marked O, together with a copy of Squadron General Order 
No. 19, marked P. 

In conclusion I desire to state that I consider it a great honor to have 
commanded so fine a body of officers and men. 
Very respectfully' your obedient servant, 

B. H. McCALLA, 
Commander^ United States Navy, 



B. 

Daily routuiey Pacific Mail steamship Acapulco. 

Beveille - 5.45 

Wash clothes .- - _ 6.00 

Breakfast _ _.. 7.00 

Bickcall 9.00 

Quarters _-_ _ _ 9.30 

Recall from drill 10.30 

Music practice f 10. 45 

^ 1 11. 30 

P. M. 

BriUcall. --- _ .- : 2.30 

Recall from drill 3.30 

Sapper - _ 4.30 

Bickcall 5.00 

Tattoo _. 9.00 

Tape — - 9. 10 

A marine officer of the guard and a naval officer were on duty day and night. 
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. North Atlantic Station, 
U. S. Flagship Tennessee (1st rate), 

Aspintoall, U. S. C, AprU 15, 1885. 
Sir: By direction of the Nayy Department you will please assume command of the 
forces which have been sent from New York by steamer for the protection of American 
interests on the Isthmus of Panama. You will also include in your command all tbe 
ftroes which have been landed from the North Atlantic squadron. 

You will land the men now on board the Acapuloo at your own dlscretioa, as soon 
they can be properly accoipmodated on shore. 
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The tninsit is open' and trains have been rnnning regolarly since the lltb instanL 

Aspinwall is held by the Colombian troops, and Panama is in the hands of the insurgents 

I inclose for yonr information a memorandum showing the number and disposition of 

the forces on shore; also, copies of a squadron general order relative to sanitary preeaii- 

tions to be observed, and of my orders to Lieutenyit Colahan and Colonel Heywood. 

Very respectfully, 

JAS. E. JOUETT, 
Ji€ar-Admiraly Commanding U, 8. Naval Force on North Atlantic Station^ 
Commander B. H. McCalla, 17. 8. Navy, 

Pacific Mail Steamer AcapuleOt A^nwally U, 8, C, 



U. S. Flagship Tennessee (1st rat»), 

AspintMU, U. 8. C, Apnl 11, 1885. 
SiB: Proceed to Panama with the battalion of marines under your command, for the 
protection of American lives and property in that vicinity. The details of this serviee 
are left to your discretion. 

Panama is now in the hands of the revolutionary forces, and it is feared that if the 
place is attacked by the regular Colombian troops these revolutionists will attempt to 
destroy the city, or portions of it, by burning. As the burning of Panama would in- 
volve the destruction of much American and other foreign property, you will prevent it 
if possible. 

Please advise Captain Norton, commanding United States Ship Shenandoah, now at 
Panama, of your arrival there. 

I inclose herewith a copy of my telegraphic instructions from the Department, and 
also some extracts of a sworn protest by Mr. George A. Burt, general superintendent 
of the Panama Railroad Company, for your information. 

I have detailed a Catling gun and a 12-pounder S. B. howitzer, with officers and crew, 
fcr service with your command. 
The officers are directed to report to you. 
Very respectfully,' 

JAS. E. JOUETT, 
Rear-Admiral, Commanding U, 8, Naval Force on North AUantic Station. 
Maj. Chableb Heywood, 

U, 8. M, C, Commanding Marine Battalion, Isthmus of Panama, 



U. S. Flagship Tennessee, 
Aspinwall, U. 8. C.', April 11, 1885. 
Sib: You will proceed on shore and assume command of the forces landed for the pro- 
tection of life and property in Aspinwall, relieving Lieut*. W. P. Elliott, U. S. N., and 
directing him to return to his ship. 

1 desire to guard the city of Aspinwall from further attack or ii\iury, and to preserve 
the property that remains, especially that belonging to Americans. 

» 

You are authorized to dispose of the forces landed from the fleet at your discretion, in 
order to accomplish the above-named objects; then report to me. 
Very respectftilly, 

JAS. E. JOUETT, 
Bear-Admiral, Commanding U, 8, Naval Force on North Atlantic Station, 
Lieut C. E. Colahan, 

U. 8, N, United States Ship Tennessee, 
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General Order \ North Atlantic Station, 

^^- 1^- f U. S. Flagship Tennessee (Ist late), 

AspintDall, Apnl 16, 1885. 

The following sanitary precautions will be observed by all serving on shore on the 
Isthmus of Panama or in the tropidi: 

r 

SANITARY PRECAUTIONS — PANAMA. 

Prevalent diseases are malarial fevers, yellow fever, diarrhea, dysentery, sunstroke. 

The most common causes that lead to a depressed vital condition, and so render the 
individual exposed to the causes of disease, are want of food, fatigue, excessive moist- 
ure, and these apply with multiplied force to masses of men, to which is added the 
dangerous factor of overcrowding. 

Water supply. — There is a distiller on the wharf at Aspinwall. If destroyed, have a 
regular water police to supply the camp with distilled water from the ships. No other 
water t^ l»e used for culinary or drinking purposes. 

Food, — Meals at regular hours — warm. The guard on duty at night to have a cup of 
hot coifee with buiscuit before going on duty, and this to apply to all relief parties. On 
turning out to go as sooa as convenient to breakfast, previous to any exposure. The 
cooking to be inspected, and the food also before cooking. 

Clothing, — Have a dry suit for each man, a water-proof coat to be used only when od 
guard in the rain. The weight to be carried to be diminished as much as possible; every 
ounce weight added to the clothing or materials to be carried imposes extra work, and 
in just that degree is a minus quality so far as efficiency is concerned. Flannel belts to 
be worn covering the abdomen. The head-gear to be as light as possible. 

Air. — Avoid overcrowding in tents. If in barracks, have the floors elevated above the 
ground. A barrack with a wood roof, ridge ventilated and water-proofed canvas sides, 
so^that they can be raised to admit air, with mosquito nettings for each man, is a ready 
and efficient help in the damp, hot, malarious climate against the effects of malaria. 

Parkes states that even such small means as a mosquito netting is useful in prevent- 
ing malarial infection. 

General hints. — Burn all refuse from kitchen. Latrines to be inspected daily. The 
police of the camp and its sanitary conservancy to be rigid and exact. 

No drills in full dress, or even in undress when the thermometer is near 80 degrees F., 
lemembering the observations of Obemies on the danger from heat apoplexy from exer- 
cise at such temperature. 

Inspections after sunrise or in the early evening. Scouting parties or detached parties 
to carry shelter tents and the usual boat cooking-stove. 

If the rolling-stock of the railroad is utilized to transport troops, then use the in* 
closed freight cars for barracks. Canteens to be filled with weak cold tea. The detail 
for inspection to be minute, for ''For want of a nail the shoe was lost,'' &c. 

The greatest care must be exercised to preserve dryness in the clothing of the com- 
mand, the tents, barracks, &c. 

These suggestions present a summary from personal experience, and from a careful 
reading of the sanitary results of the Abyssinian war and the present experiences of the 
British army in the Soudan. 

F. M. GUNNELL. 

Surgeon-General. 
JAS. E. JOUETT, 
Rear- Admiral^ Commanding U. 8. Naml Force on the North Atlantic Statian. 
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North Atlantic Station, 
TJ. S. Flagship Tennessee (Ist rate), 

Aspinwall, U. S. C, April 17,1885. 

Sir: I send inclosed for your information a copy of my instructions from the honor- 
able Secretary of the Navy relative to the purpose for which our Government has sent 
80 extensive an expedition to the Isthmus of Panama, together with a copy of a letter 
which I addressed, upon my arrival here, to Col. Ramon Ulloa, of the Colombian Guard, 
the only representative of the constitutional government of Colombia who was in this 
vicinity at that time. 

You will please require your command to carefully comply with the Department's 
instructions relative to the conduct of our forces while they remain on the Isthmus. 

As I have already informed you, the city of Panama is now in the hands of the revo- 
lutionary forces, commanded by one Aizpuru, who assumes the title of President of the 
state. I do not wish to recognize the authority of the said Aizpuru in any way. 

The regular Colombian forces have recently been very successful in the interior of 
Colombia, and I trust they will soon come to this Isthmus, re-establish the authority of 
the constitutional government, a£ford adequate security to life and property, and enforce 
order. 

It is rumored that Aizpuru has threatened to bum Panama in case the Government 
forces attack him there. As the burning of Panama would cause the destruction of 
much property belonging to Americans, interrupt the transit, besides being an act of 
vandalism, you will prevent it if possible, with the force under your command. 

I gave orders to this effect to Colonel Hey wood before you assumed command of the 
force on the Isthmus. 

I also learn, by rumor, that there is a number of evil-disposed persons at Matachin. 
You will, therefore, please direct the officer commanding that post to be vigilant, in 
order that excesses may be prevented in that vicinity. 

I do not intend to allow any arms or ammunition to be introduced into this country 
during the present disturbance. It is reported to me that one hundred and forty-five 
boxes of cartridges have recently been landed here for parties on the Isthums by the 
steamer City of Para. I shall have them sent back to New York by the same steamer. 
You will please see that all freight arriving at the Isthmus is examined by some officer 
of your command, and will not allow arms or ammunition to be landed without my 
authority. 

In. order to preserve the strict neutrality of the Isthmus of Panama and to avoid inter- 
ruption to the transit, you will please prevent any insurgent force from landing qr oper- 
ating in this vicinity. 

Please keep me fully informed in regard to all matters affecting your command and 
our interests on the Isthmus. 

Send daily sick report. 

Very respectfully, 

JAS. E. JOUETT, 

Rear- Admiral^ Commanding U. S. Naval Force on North Atlantic Station. 

Commander B. H. McCalla, U, 8, N. 

Commanding Naval Brigade^ Isthmus of Panama, 



official telegram. » 

Washington, D. C, April 3, 1885. 
Sear- Admiral James £. Jouett, 

U. 8. 8. Tennessee J Nary- Yard j Florida: 

In addition to the force under your command in the steamships Tennessee, Swatara, 

Alliance, and Galena, all of which should be at Aspinwall upon your arrival, you will 

be re-enforced by about two hundred marines, dispatched to-day from New York by the 
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Steamship City of Para with tents and camp eqnipage. To provide for further contin- 
gencies, supplies will be sent at once. The duty you are called upon to perform calls 
for the exercise of great discretion. The object of the expedition is the performance by 
the United States of its citizens, to preserve the nentrality and keep open the transit 
from Colon to Panama, and further to protect the lives and property of American citi- 
zens. The circumstances, as understood, fVom which the necessity for the expedition 
has arisen are, in general, that a steamship belonging to Americans has been seized at 
Colon by an armed force and goods in transit taken from her, her officers and the Ameri- 
can Consul imprisoned, and the transit across the Isthmus interrupted. With the con- 
sequences involved in these past acts you are not concerned. Your sole daty is confined 
to seeing that a free and uninterrupted transit across the Isthmus is restored, and that 
the lives and property of American citizens are protected. 

If on your arrival at the Isthmus order shall have been restored, and the Colombian 
authorities are adequate to the protection of life and property and the maintenance of 
the free transit, you will interfere in no respect with the constituted authorities, but 
report and await orders^ ' 

You have no part to perform in the political or social disorder of Colombia, and it tr£Q 
be your duty to see that no irritation or unfriendliness shall arise from your presence at 
the Isthmus. 

The incidental exercise of humanity towards American citizens in exigencies must be 

left to your sound discretion. 

W. C. WHITNEY. 

Secretary of the Xavy. 

D. 

Hdqrs. U. S. Naval Force on Isthmus of Panama, 

Apnl 17, 1885. 

3ir: In addition to the instructions received fVom the commander-in-chief of the North 
Atlantic Station, which you will continue to enforce, be pleased to prohibit the use of all 
wines, spirituous and malt liquors. Report to me daily the condition of your command 
by the 11.30 train or by telegraph; keep me advised of the political and military situ- 
ation in Panama; hold yonr entire force at all times in readiness to move. Make requisi- 
tion on Paymaster Rand at Aspinwall for any supplies necessary to the comfort and 
health of officers and men. If necessary, purchase what you require in Panama and 
forward the bills to me. Avoid, as far as possible, ceremonies and parades. Instruct 
your'officers and men early in the morning and late in the afternoon. Tea is better for 
all than coffee; use the latter but once a day; of the former you can have all that you 
desire. 

Keep the transit open, and, should the emergency arise, exhaust every means in yonr 

power to protect the lives and property of Americans. In my absence from Panama 

open all cablegrams addressed to me, and repeat them either by mail or by wire as you 

may deem advisable. I will keep you advised of my whereabouts. 

Very respectfully, 

B. H. McCALLA, 

Commanding U. S. NaixU Force on the Isthmus of Manama, 

Miy. and Lieut. Col. C. Hey wood, U. S. if. C, 

Commanding at Panama, 



Hdqrs. U. S. Naval Fobce on the Isthmus of Panama, 

Colon, April 17, 1885. 
SiB: Proceed to Matachin, in a special train that will be provided by the Panama 
Railroad Company to follow the 3 p. m., with the company now under your command, 
and relieve Lieutenant Impey and the garrison now at that place. 
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I have directed the oommanding officers of a section of artillery and of a GaUing gun 
to report to yon as part of y oar command. 

Yonr duty will he to keep the transit open, to protect the lives and property of Amer- 
ican citizens, and to have your command in the highest state of efficiency. Take every 
pceoaution to preserve the health and lives of your command. 

Prohibit the use of wines, spirituous and malt liquors. Dispense with all unneces- 
saiy ceremony and parades. Instruct your men in the early morning and late in the 
afternoon, avoiding the sun in the middle of the day. Take with you 3,000 rounds of 
rifle ammunition in excess of what has been served out. I' inclose for your guidance a 
copy of ^* Notes on Sanitary Precautions ^' and a copy of General Order No. 15, North 
Atlantic Station. 

Very respectfully, 

B. H. McCALLA, 
Commanding U. 8. Naval Force on lathmus of Panama: 
Capt. R. W. Huntington, U. 8, M. C, 

Oommandinff Company A, Second Battalion U, 8. Marines, Colon. 



Hdqrs. U. S. Naval Fobce on the Isthmus of Panama, 

Colon, AprU 17, 1885. 

Sir: You will relieve the command at garrison No. 1 at 5.30 to-day. You will dis- 
pose of yonr force so as to protect the water approach to Colon. A 3-inch rifle with 30 
rounds shrapnel, 20 rounds shell, and the necessary primers and fhses will be issued to 
you. 

Place a commissioned officer in charge of this gun, and direct him to instruct in its 
use the men necessary to work it. Issue 40 rounds of ammunition to each man, and 
take 1,000 rounds additional. Protect the lives and property of American citizens. Do 
not expose your men to the sun in the middle of the day. Instruct them early in the 
morning and late in the afternoon, and take every precaution to protect the health and 
lives of your command. Prohibit the use of wines, spirituous and malt liquors. In- 
closed you will find for your guidance General Order No. 15, North Atlantic Station, 
and ''Notes on Sanitary Precautions.*' 

Continue to carry out the instructions now in force at garrison No. 1. 
Very respectfully, 

B. H. McCALLA, 
Oommanding U, 8, Naval Force on the Isthmus of Panama, 

Capt. R. 8. CoLLUM, U. 8, Jf. C, 

Commanding Company E, Second Battalion, Colon. 



HiK^BS. U. S. Naval Force on Isthmus op Panama, 

Colon, April 17, 18a5. 

SiB: Order Capt. Geo. C. Reid, with his company, to report to Lieutenant Mason for 
duty in connection with the protection of trains between Colon and Panama; with the 
remaining two companies of 2d Battalion relieve Nos. 2 'and 3 garrisons at 5.30 p. m., 
to-day. Aquaint yourself with the disposition of the naval forces in the vicinity oX 
Colon, as well as the approaches to that place. 

Garrison No. 3 is headquarters. In my absence you will have command of the entire 
naval force at Colon. Your duty is to protect the lives and preperty of American citi- 
zens. There is a force of one hundred men of the Colombian Government in Aspinwall. 
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Carry out the orders now in force in the garrison. Prohibit the use of all wines, spirit' 
uoos and malt liqnors in your command, and take every precaution to protect the lives 
and health of your officers and men. Avoid unnecessary parades and ceremonies. Keep 
your men out of the sun in the middle of the day as much as possible. Instruct them in 
the early morning and late in the afternoon. Issue 40 pounds of ammunitiom to each 
man and take 1,000 rounds extra with yon for each company. I inclose for your guid- 
ance copies of General Order No. 15 and *' Notes on Sanitary Precautions.'' 

One Gatling gun with 1,000 rounds and caisson will he assigned to yon. Be pleand 
to place it in charge of a commissioned officer and direct him to instruct the men neeo- 
sary to its use. 

Very respectfully, 

B. H. McCALLA, 
Commander^ Commanding U. S. Naval Force. 
Capt. J. H. HiOBEE, U. S. M. C, 

Commanding Second Battalion U. S. Marines. 



Hdqrs. U. S. Naval Force ox the Isthmus of Panama, 

Colon^ April 17, 1885. 

Sir: You will relieve Lieutenant Hosley, in command of No. 4 garrison, at 5.30 to- 
day, taking with you the remainder of your battalion. 

Protect the lives and property of American citizens. Take every precaution to pro- 
tect the health and lives of your command. Keep your men out of the sun in the mid- 
dle of the day. Instruct them early in the morning or late in the evening, and avoid 
all unnecessary parades and ceremonies. Prohibit the use of wines, spirituous and malt 
liquors. Inclosed you will find for your guidance General Order No. 15, North Atlan- 
tic Station, and '* Notes on Sanitary Precautions. '^ Acquaint yourself with the reguia- 
tions in force at the garrison and carry them out until further orders. 

With regard to this garrison, the importance of guarding the causeway by which an 
insurgent force would be apt to approach is called to your attention. 
Very respectfully, 

B. H. McCALLA, 
Commanding U. S. Naval Force on the Isthmus of Panama. 
Lieut. C. O. Allibone, U. S. N.^ 

Commanding OatUng Battalion^ Colon. 



Hdqrs. II. S. Naval Force on Isthmus of Panama, 

Colon, April 17, 1885. 

Sir: You will relieve Lieutenant Kimball in command of the train guards in time to 
place guards on the early train to-morrow morning. Capt. Geo. C. Reid, U. S. M. C, 
has been directed to report to you with the company under his command. In addition, 
you will have the two remaining sections of your battalion. 

Acquaint yourself with the duties now performed by Lieutenant Kimball's command. 
Keep the transit open. Protect the lives and property of Americans. Enforce the reg- 
ulations of the railroad company. Consult with Mr. Burt, the superintendent of the 
Panama Railroad, and do anything in your power to aid him and the officials of the 
trains in guaranteeing safe conduct to passenger and freight. Take every precaution to 
preserve the health and lives of your command. Omit unnecessary ceremonies and pa- 
rades. Prohibit the use of wines, spirituous and malt liquors. Protect the men from 
the sun as much as possible in the middle of the day, instructing them eariy in the 
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morning and late in the afternoon. Yonr attention is called to the necassitj of exer- 
cising tact in the important dnty assigned to yon. 

Inclosed yon will find for yonr guidance General Order No. 15, North Atlantic Sta- 
tion, and '* Notes on Sanitary Precautions.'' 
Very respectfVilly, 

B. H. McCALLA, 
Commanding U, 8. Naval Force an the Isthmus of Panama. 
Licnt. T. B. M. Mason, U. 8, K, 

Commanding Battalion of Rifled Ouns^ Colon, 



Commander Bowman H. McAilla, U. S. N., Commandinjs. 



PEBSOXAL STAFF. 



Lient. William S. Cowles, U. S. N., adjutant-general. 
Lieut. William H. Reeder, U. 8. N., A. D. C. 



GENERAL 8TAFF. 

Paymaster Stephen Rand, jr., U. S. N. 

Passed Assistant Surgeon Robert Whiting, U. 8. N. 

COLON OARBISON. 

Capt. J. H. Higbee, U. S. M. C, Ck>mmanding; First Lieut W. F. Spioer, U. S. M. C, 
adjutant. 

Post 1. — Capt. R. S. Collum, U. S. M. C, Commanding; First Lieut. S. H. Gibson, 
TJ. S. M. C, and Second Lieut. H. K. Gilman, U. S. M. C; Company B, Second Battal- 
ion, 50 men, and one 3-inch B. L. R. 

P&st 2.— Capt. F. H. Harrington, U. S. M. C. ; First Lieut. Henry Whiting, U. S. M. 
C. ; Company E, Second Battalion, 50 men. 

Post 3. — Lieut. T. B. M. Mason, U. S. N., Commanding; Lieut. Wain wright Kellogg, 
U. S. N. ; Ensign H. M. Witzel, U. S. N., and 31 blue-jackets and one gatling. Capt. 
W. S. Muse, U. S. M. C. ; First Lieut R. Wallach, U. S. M. C. ; Second Lieut. F. E. Sutton, 
U. S. M. C; Company C, Second Battalion, 50.men. Capt S. C. Reid, U. S. M. C; 
First Lieut. W. F. Spicer, U. S. M. C. ; Second Lieut. S. L. Jackson, U. S. M. C. ; Com- 
pany D, Second Battalion, 50 men. 

Post 4. — Lient. O. Allibone, U. S. N., Commanding; Junior Lieut. C. J. Badger, U. S. 
N. ; Gunner J. J. Walsh, U. S. N. ; 50 blue-jackets, one gatling, one 3-inch B. L. R. 

Armored car — ^H9tchki8S Rev. Cannon, one gatling, one S. B. howitzer. 

Paymaster Stephen Rand, U. S. N., clerk and yeoman. 

Past Assistant Sui^eon Robert Whiting, U. S. N., and apothecary. 

Officers 21 

Marines _.. 200 

Blue-jackets 81 

Yeomen 1 

Apothecary __- 1 

Total - _- 304 

GARRISONS OF MATACHIN DISTRICT. 

Capt. R. W. Huntington, U. S. M. C, Commanding. 
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Matackin Post. 

Second Lient. Carroll Meroer, U. S. H. C, 39 marines; Junior Lieat. J. C. Col well, 
38 blue-jackets, one Gatling and one 3-inch B. L. R. 

San PMo PwtL 

First Lieut. Geo. F. Elliott, U. S. M. C, Commanding, 13 marines; Junior Lieut. 
Alexander Sharp, 12 blue-jackets, one 12-pounder S. B. 

Officers - - — - 5 

Marines • 52 

Blue-jackets i 60 

Total _ w... 107 

PANAMA OABBI80K.* 

M^or and Bvt. Lieut. Gel. Charles Hey wood, U. S. M. C, Commanding; First Lieut. 
H. G. Ellsworth, U. 8. M. C, a^utant. 

Company A. — Capt. E. P. Meeker, Second LieuL T. S. Fillette, 51 men. 

Compcmy B. — Capt. L. E. Fagan, First Lieut. Jesup Nicholson, 61 men. 

Company C —Capt. H. C. Cochrane, First Lieut. F. L. Denny, 50 men. 

Company D. — First Lieut. O. H. Berryman, Second Lieut. J. A. Turner, 49 men. 

Company E. — Capt. K. L. Meade, Second Lieut. A. H. Clark, 37 men. 

First Lieut. A. C. Kelton, U. S. M. C, brigade quartermaster. 

Assistant Surgeon F. N. Ogden, U. S. N. 

Shenandoah's marine guard, First Lieut. T. N. Wood, 20 men. 

Shenandoah armored car, Hotchkiss Rev. Cannon, one Gatling, one 12-pounder how- 
itzer; Lieut. E. M. Hughes, Ensign J. H. Oliver, 60 men. 

Alliance, Naval Cadet C. P. Plunkett, 24 men. 

Swatara, Junior Lient. F. E. Sawyer, 24 men. 

Officers _ _ 19 

Marines _-_ _ _ 258 

Blue-jackets _ 108 

Total -. -_ 385 



H. 

Hdqbs. U. S. Naval Fobce on the Isthmus of Panama. 

April 22, 1^*5. 
SiB: .In the event of it becoming necessary to occupy Panama this command will ad- 
vance in three columns: The colnmn on the right to be composed of two companies of 
the second battalion of marines, the field-pieces, and two Gratling guns, under command 
of Captain CoUum. This coIUmn will advance from the new passenger station along 
the Chemin de la Savane to its junction with the road leading to the French hospital. 
This junction is marked by a short broken column on a pedestal. One company, witb 
a field-piece, will advance and occupy the road leading to the cemetery road, which it 
will occupy, and advance along the Carrera de Cocle to the junction of the Carrera de 
Bolivar and the Carrera de Camillo Torres; from tlience by the Carrera de Camillo Torres 
and the Carrera de Caldas to their junction with the Carrera de Sucre. The remaining 
company of the column will advance by the Carrera del Isthme or the Carrera de Yera- 
guas to the Plaza Santa Ana, which it will occupy and hold. Should the Plaza Santa 
Ana have been occupied by the center column, this part of the force, which should be 
under the command of Captain CoUum, will relieve the force which occupies it. 
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The center colamn, consisting of two companies of the first battalion of marines, one 
field-piece, and one short GratUng gun, will advance by the Carrera de Colon to the Gar- 
rera de Chiriqni and occupy one end of the Plaza Santa Ana, moving into the plaza by 
the Carrera del Isthme, or by the street to the northeast leading into the Calle de la 
Cherrera. 

The Plaza de Santa Ana will be occupied by one company and one piece of artillery, 
the remaining company and Gatling to advance either by the Carrera de Pais or the Car- 
rera de Bolivar to the Plaza de la Cathedral and occupy the hotel of Mr. Shuber, 
marked ''H '^ on the map. 

As soon as the force from Captain Collum's battalion shall reach the Plaza Santa Ana 
the commanding officer of that portion of the center column holding the plaza will ad- 
vance either along the line of the Carrera Constitution or the Carrera de Caldes to the tele- 
graph station, which it will occupy. The lefl column, under your personal command, 
consisting of two companies of the first battalioiS^ one field-piece, and one short Gatling 
gnn, will advance by the beach if the tide permits, or by the street running parallel 
with the beach, to the angle just to thQ northward of the Carrera de la Chiriqui, marked 
with a * on the plan of the city, thence by the street leading into the Chiriqui, past 
the marked house to the Plaza Al&ro; thence by the Carrera de Cordova to the American 
consulate and the Pacific Mail office, which it will occupy. It is intended in these in- 
structions to give the general directions of the advance and the places to be occupied. 

The object of the naval force nnder my command is to protect American property and 
the lives of American citizens, This must be done at all hazards. 

As soon as the landing party from the Shenandoah, which shall be signaled for be- 
fore the advance is made from Camp Jonett, the officer commanding the reserve, which 
shall consist of the present naval force not detailed as part of the right, center, and left 
columns, will advance to the Plaza Santa Ana and wait for instructions. The landing 
parties from the Shenandoah (and Iroquois, if here) will hold Camp Jouett. 

Should the city be fired, every efibrt compatible with the above instructions will be 
made to extinguish the fires. 

Should resistance be made to the advance, direct the commanding officers to overcome 
it; shoot all who may be found firing or attempting to fire or blow np buildings. Capt- 
ure and disarm all persons found with arms in their hands, nnless it is positively certain 
that they belong to the National force. These instmctions do not apply to the forces 
that may be landed from foreign ships of war in the harbor to protect foreign property. 
Avoid collision with them. Instruct the commanding officers of battalions in writing 
in accordance with these orders, and direct them to report to me at 1 o'clock to-day with 
a rough drawing of the plans of Panama. 

Have the entire force under your command disposed for an advance into Panama as 
above directed at 6. 45 p. m. to-day for m}*^ inspection. Have the men thoroughly instructed 
to-day in the principles of street firing. Have the canteens filled, and instruct the men 
always to put them on when the long-roll is sounded or when they fall in, in readiness 
to repel an attack. Report to me at 1 o'clock to-day in writing that the preparations 
and instructions contained herein have been carried out. 

Lieutenant Cowles and Lieutenant Reeder are my aids, add all instructions given by 
them in my name will be implicitly obeyed. 

Should an advance be made into Panama, I will be found with the center column, which 

'will carry the colore of the First Battalion of Marines. 

Very respectfully, your obedient servant, 

B, H. McCALLA, 

Commanding U, S. Naval Farce on the Isthmtid of Panama. 

II is a sound militaty principle never to underrate the strength of an enemy. 

B. H. McCALLA. 

Major and Bvt. Lieut. Col. Chablks Hey wood, U. 8. M. C, 

Commanding Garrison at Panama. 
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Supplemental instructions for occupying Panama, 

Hdqbs. U. S. Naval Force on Isthmus of Panama, 

Panama, April 26, 1885. 

ORDER. 

Should an advance be made into the city to-night the following changes will be made 
in my order of the 22d, viz: 

Lieutenant Allibone's column, consisting of two companies of the Second Battalion of 
Marines, one Gatling and one field-piece, will advance by the Chemin de la Savane to 
the Plaza Santa Ana, which it will occupy and hold until the arrival of Captain Collum's 
command. Upon the arrival of Captain Collum Lieutenant ^.llibone will push forward 
with one company of marines and a (ratling to the Cathedral Plaza and occupy the 

m 

Cathedral. Captain Meade's column will advance to the Plaza de la Cathedral and then 
by the Carrera de la Sucre to the telegraph office, leaving one company and a Gatling at 
Shuber's Hotel. Captain Collum's command will advance at once to the Plaza Santa 
Ana by the Chemin de la Savane, relieving Lieutenant Allibone. 

Lieutenant Mason, with the remaining force, will assume xx>mmand of Camp Jouett, 
making the best disposition of his force to protect the camp. Be pleased to caution the 
commissioned officers against shell-firing, which is liable to set fire to the town, and in- 
discriminate firing with the Gatling guns and rifles. 

Upon the arrival of the landing parties from the ships in the bay the landing party 
from the Iroquois will be sent directly to the Plaza Santa Ana, unless otherwise directed. 
The force from the Shenandoah will re-enforce the garrison at the camp. Should the 
town be fired every effort must be made to suppress the flames, and the only feasible 
way is to tear down buildings in their path. Sentinels will be established about the 
parallelogram embraced generally by the bay on two sides, the Carrera de Camillo Tor- 
res, Carrera de Narino. Great care must be taken by the several colums not to fire into 
each other. 

B. H. McCALLA, 
Commanding V. S. Naval Force on Isthmus of Panama. 



J. 

Entre B. H. McCalla, commandante de las fuerzas navales de los Estados Unidos en 
el Istmo de Panama, y Rafael Aizpuru, presidente del Estado Souberano de Panama^ se 
ha Celebrado el siguiente oonvenio. 

Articulo I. £21 Senor Commandante B. H. McCalla, una vez firmado este convenio, 
hara retirar las fuerzas americanas que ocupan la cuidad de Panama a las Cuarteles 
ocupados hasta ayer en el vecindario de la lineay'estacion del ferrocarril interoceanico.. 
^^Art. II. £1 Senor Presidente Aizpuru se obliga a cumplis con el deber de dar com- 
pleta proteccion a la vida e intereses de los Americanos y demas extranjeros que habitan 
la cuidad de Panama; no ooomentira combate alfuero en su reciuto, ni constrnira boni- 
cados en las calles. 

Art. III. El Senor Commandante McCalla se compremete a no tomar parte en las 
luchas politicas. 

Se firman dos ejemplares de un tenor en Panama, a 25 de Abril de 1885. 

B. H. McCALLA, " 
CommandeTy United States Nary. 
R. AIZPURU. 
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K. 

Hdqbs. U. S. Naval Force on Isth3ius of Panama, 

Panama, April 27, 1885. 
Sir: Proceed to Pdraiso and occapy the depot there temporarily. Do not interfere 
with the local government. Make inquiries quietly as to the cause and facts of the re- 
cent shooting at Paraiso, and notify me. Take no part in any controversy. 

You are sent there merely to see that the transit is kept open. Let any foreigners 
remain within your lines who apply for protection. 
Very respectfully, &c., 

B. H. McCALLA, 
Commander^ U. S. N., commanding. 
Capt. Geo. C. Rkid, U. S. M. C, 

Commanding D Company^ Second Battalion, 



Hdqrs. U. S. Naval Force ox Isthmus of Panama, 

Panama, April 28, 1885. 

Sir: Proceed to Paraiso and relieve Captain Reid, U. S. M. C, now in command at that 

place. 

Take a copy of his instructions and govern yourself accordingly. 

Very respectfully, 

B. H. McCALLA, 

Commander U. 8. N.j Commanding. 
Lieut. T. B. M. Mason, U. S. N. 



M. 

CAMP DAISY. 

Special instructions issued to pickets and men at San Pablo, United States of Colombia. 

(First Lieut. G. F. Elliot, U. S. M. C, commanding poet.) 

instructions for pickets at bridge. 

Force. — One corporal, one patrol, and two privates. 

Dulien of corporal. — Relief being turned out, see that each man gets a cup of coffee and 
a piece of hard bread before relief is formed, and that he has his poncho. Form relief. 
Load pieces in front of the guard-house. See that the guns are at half-cock and the 
magazines shipped. 

Post Nos. 1 and 4. 

March Nos. 2 and 3 with patrol to the bridge, posting No. 2 with patrol at east end, 
and remaining himself with No. 3 at west end, until sentinel in front of guard-house 
calls the half hour, when he will exchange places with the patrol. 

On being relieved corporal will march relief back to guard-house, &ce toward the 
railroad, and cause pieces to be unloaded. 

Patrol. — Will keep sharp lookout with sentinel; will shift from one end of the bridge 
to the other every half-hour, giving notice to the corporal \)f the guard of anything 
unusual. 
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In caae of attack the entire relief will rallj to the east end of the bridge and defend 
it to the last extremity The garrison will hurry to their aesistance. In case a rocket 
shoald be fired the relief will fall back from bridge, passing nnder cover of railroad em- 
bankment opposite battery so as to be covered from shell-fire. 

The relief will obey the orders of the corporal of the gnard implicitly. 

Remember! cool, deliberate firing will cause any force to respect the indiridoal 
soldier. 

BBSPECTING MEN UNDKB SENTINEL'S CHARGE. 

The men will be kept nndbr sentinel's charge. All requests from men will come 
through the sentinel, who has no power to grant such Requests himself, but will make 
them known to the officer of the guard. 

The men will report to the sentinel on going to the rear, and if they remain longer 
than ten minutes the sentinel will report it to the officer of the guard. 

Allow no one to hold any conversation with men placed under your charge, and speak 
to them only when necessary. 

DAILY BOUTINS. 

6.30 a. m. Reveille and early coffee. Men allowed to bathe until 6.50. 

6.50 a. m. Sick call. Men will receive quinine furnished by medical officer. 

7.00 a. m. Breakfi^; half-hour for smoking. 

7.30 a. m. Air bedding, weather permitting. • 

6.00 a. m. Police work. 
11.00 a. m. Bedding brought in and rolled up. Inspection of quarters. 
12.30 p. m. Dinner. 

1.00 p. m. Beds rolled down and men kept in quarters till 5 o'clock. 

5.00 p. m. Supper. 

5.30 p. m. One-half of garrison march to bathe. 

6.00 p. m. Remainder of garrison march to bathe. 

9.00 p. m. Tattoo. 

9.15 p. m. Tape. 

SANITARY REGULATIONS. 

1. Air bedding every morning, if fine. 

2. Bathe in evening. 

3. Xeep out of the sun in heat of the day. 

4. Quinine to be taken before breakfast. 

5. Meals at regular hours. 

•6. No drinking of liquors of any kind. 

7. Use for drinking only distilled water. 

8. Keep bowels open. 

9. Keep sentries in tents during day. 

10. Inform officer of the guard if perspiration is stopped on warm days. 

11. If feeling giddy, wild, with headache, &»., inform officer of the guard. 

12. No drill during the heat of the day. 

13. Keep out of night air as much as i>ossible. 

14. Close windows and doors at tattoo. 

15. Wear flannel next to skin at night. 

16. Change wet clothes as soon as relieved. 

17. Never put on damp clothing. Allow undersuit worn one day to hang and dry the 
next, putting on a fresh suit. 
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Force employed during the occupation of Panama^ April 24, 1885. 

AT 2 p. M. 

0£flcer8 and men. 

Right colnmn 145 

Center column 150 

Lefl column 151 

Depot - ^ _ — - 70 

Total .-- _ __ _ 516 

AT 10.30 p. M. 

In city _ 482 

At depot >• 154 

Picket line outside citj 188 

Total _ 824 



Genbbal Obdeb ) NoBTH Atlantic Station, 

No. 19. . / XJ. S. Flagship Tennessee (Ist rate), 

Agpinwall, U. S. C, Mayl^ 1885. 

The Commander-in-Chief takes great pleasure in expressing to all the officers and 
men of his command his high appreciation of their services on the Isthmus of Panama. 
Their strict attention to duty, their high state of discipline and efficiency, their prompt- 
ness in emergencies, and above all their forbearance in delicate and critical situations, 
have won the respect and admiration of all. 

He will not &il to represent fully to the Navy Department how well all have done, and 
with what alacrity and devotion officers and men have hastened at every call of duty« 

He extends his sincere congratulations to all his command, that the object of their 
mission has been accomplished peacefully, and with honor to themselves and to their 
country. 

To those who are about to return to their homes he wishes a joyous meeting with their 
friends, and to each and all long life and happiness. 

This ovder will be read at muster on board each vessel of the squadron, and to the bat' 

talions on shore. 

JAS. E. JOUETT, 

Rear-Admiraly Commanding U. S. Naval Force on the North AUanUe Station. 
16555 N O 6 



EXTRACTS FROM REPORT OF LIEUT. W. W. KIMBALL, U. S. N. 

U. S. S. TENNESSEE, MAY 26, 1885. 



All the ships of the Korth Atlantic sqaadron, except the Yantic 
which was left at Livingston, Gaatemala, to attend to American inter- 
ests at that point, were now assembled (lOth April) at Aspinwall, where 
also arrived on the morning of the 11th, by the steamer Para, 214 officers 
and men of the Marine Oorps under Major Hey wood. 

At this time the Panama Railroad and Pacific Mail property was 
guarded in Aspinwall by the landing force of the Oalena and in Panama 
by that of the Shenandoah. 

Belief trains had been rnn over the road, taking refugees from and 
bringing food to Aspinwall, but the transit was precarious and the 
superintendent of the Panama Railroad declined to attempt regular 
traffic until protection was assured. On the evening of the lOth*, a few 
hours after arrival, and as soon as the number of the available men 
could be reported, the commander-in-chief issued orders in detail for 
the landing of a force sufficient for opening and maintaining the transit 
across the Isthmus and for the protection of all American interests 
upon it. 

The detail was as follows : 

For garrison at t^anama, 214 officers and men of the Marines ; and 
45 officers and men of the Navy, with one Gatling and one 3inch 
B. L. R., under command of Major Hey wood, U. S. M. G. 

For garrison at Matachin : 55 officers and men of the Marines ; and 
35 officers and men of the Navy, with one Gatling and one d-inch B. L. 
B., under command of Lieutenant Wainwright, U. S. Navy. 

For garrison at Aspinwall : 25 officers and men of the Marines ; and 
160 officers and men of the Navy, with three 3-inch B. L. R. and one 
12pounder S. B. howitzer, under Lieutenant Golahan, TJ. 8. Navy. 

For train guards : 42 officers and men of the Marines ; and 58 officers 
and men of the Navy, with two 37- millimeter Hotehkiss guns, two Gat- 
lings, and two 12-pounder S. B. howitzers, under command of Lieuten- 
ant Kimball, U. 8. Navy. 

The commander-in-chief also directed the fitting up of two flat cars 
with steel bullet-proof breastworks, gun platforms, &c., to take the ar* 
tillery of the train guard. (See Plates 5 and 6.) 
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These cars were intended for out-post duty in case of a regular oppo- 
sition by the revolutionists, as well as for patrol of the line after the 
transit was opened, and consequently each was so fitted as to deliver 
the lire of three guns, one 37-n)illimeter, Hotchkiss, one Gatling, and one 
12pounder S. B. Howitzer on either beam, and that of the Hotchkiss 
and Gatling ahead or astern, while the Gatling or the 12-pounder S. B. 
howitzer could be disembarked for use in the field at any point. On 
the morning of the 11th April the signal to land the above force was 
made, and within six hours the troops were all on shore, those for As- 
pinwall established in the posts mentioned, and those for Matachiu and 
Panama embarked on railroad trains with camp equipage, ten days' ra- 
tions, and distilled water from the ships. In the vsame time the armed cars 
had been fitted and were ready to move. The commander-in-chief di- 
rected the force detailed lor Matachin and Panama to move out at 3 p. m. 
in two trains, the first consisting of an armed car ahead, with crew^ at 
quarters, passenger coaches filled with the marines, a passenger coach 
with the passengers of the Para, and an armed car with crew at quarters 
in rear ; the second, closely following, consisted of paasenger, box, and 
flat cars taking the garrison for Matachin, the iirtillery for Panama, and 
the rations, water, and camp equipage of the whole moving force. At 
this time Panama was in tlie hands of the lievolutionists, and Aspin- 
wall was held by the small party of Nationalists that had defeated 
Prestan, but the whole country through which ran the Panama Bail- 
road was utterly destitute of any government or authority whatever, 
civil or military'. In view of this, and of the well-known fact, that 
among the fifteen or twenty thousand people living along the line of the 
canal there were many dispersed Revolutionists and desperadoes from 
all parts of the world, the commander-in-chief decided to make the mov- 
ing force so strong that not only could any offered opposition be easily 
overcome but that the lookers on would be impressM with the folly of 
any attempt in that direction. 

No opposition or detention was experienced, and by sunset the gar* 
risons were established in obedience to the orders of the morning, the 
men . and ofidcers all quartered under roofs, mostly those of the Pan- 
ama Eailroad Company, the transit was opened and insured, and all 
legitimate American interests on the Isthmus given adequate and sat- 
isfactory protection. On the 12th April regular schedule trains began 
to run over the road, the six daily passenger trains being furnished with 
a guard ; the important ones being attended by an armed car. Since 
the formal opening of the transit there has been no attempt at inter- 
fering with it by any one along the line. . 

The force as detailed and disposed on the 11th being ample for all 
puri)oses, the bluejacket infantry of the Shenandoah's landing party was 
relieved and returned to their ship. A few days afterward a garrison 
was ordered to be established at San Pablo and a picket thrown out for 
the protection of the Barbacoas bridge. As soon as rations for the pur- 
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pose could be landed they were issued to the distressed at Aspinwall, 
including the Nationalist soldiers at that point, business was resumed, 
rebuilding the burned town was begun, confidence was established, and 
affairs on the Isthmus were generally quiet. 

For tbe prompt arrangement of the trains on the 11th, for the fur- 
nishing workmen and materials for fitting up the armed cars, for the 
transportation of rations and water, for the providing of quarters in the 
railroad stations and afterward in barracks built by him for the pur- 
pose, the United States forces were indebted to Mr. George A. Burt, su- 
perintendent of the Panama Eailroad Company. Owing to the efforts 
of this gentleman, none of the troops had to suffer the discomforts and 
sanitary dangers inseparable from quartering under canvas in the cli- 
mate of the Isthmus. He gave up his own house for headquarters at 
Aspinwali, messed the oflBcers there established, and in general ren- 
dered all possible aid, assistance, and advice in the numberless difficul- 
^ ties and delicate details entailed upon the landing of so large a force in 
a foreign and friendly country where two different government author- 
ities were asserted, and where, as regards the Isthmus, except at two 
points, none whatever was exercised. 

Having received information that Prestan was about to leave Porto 
Bello in a schooner bound for Cartagena, the commander-in-chief on 
the 14th sent the Swatara with orders to cruise for him as far as the 
last named port and to furnish the Powhatan lying there with needed 
provisions. The Swatara boarded a small schooner off Porto Bello, but 
failing to find Prestan, she carried out her orders in regard to provis- 
ioning the Powhatan. At Cartagena she found the town in the posses- 
sion of the Nationalists under Santo Domingo Vila, besieged by the 
Revolutionists, about 3,000 strong under General Gaitan. The Revo- 
lutionists had two small river steamers and two tugs, one of which was 
the Gamecock, fitted up with boiler-plate shields and a 12-pounder Arm- 
strong gun. The Nationalists also had a couple of shielded river 
steamers. On the 20th the Swatara returned to Aspinwali, bringing a 
request from President Vila for transportation for himself and troops to 
Aspinwali, which request was of course, not granted. 

A couple of days previous to the occupation of Panama the Al- 
liance sailed from Aspinwali for Cartagena, under orders from the 
commander-in-chief to take Lieutenant Very on a confidential mission 
to General Santo Domingo Vila, President of the State of Panama. 
When off Sabanilia at sea a brigantine was sighted, under full sail, 
which, as she came up, first showed Haytian and then Colombian colors. 
A blank cartridge was fired, when she hauled down the Colombian 
colors and hoisted what was afterward found to be the flag of the revo- 
lution, a red cross on a white field, but did not heave to. A shot was 
then thrown across her bows, when she hove to and was boarded. She 
was found to be an American-built vessel, but with no American papers 
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later than 30th June, 1884, although she had been in Boston, Mass^ ui 
the spring of 1885. It appeared that she had been sold to one Pedro 
Sara, styling himself dvil and military chief of Barranqnilla, a province 
of the Sta^te of Bolivar, and by him commissioned as a man-of-war and 
armed with a32 pounder carronade. Knowing that no governor of a State 
and much less a governor of a province, had authority to commission a 
vessel of war to cruise on the high seas, Commander Clark seized her as 
a pirate, under paragraph 18, page 137, of the United States Navy Reg- 
ulations, and by authority of various precedents and rulings quoted by 
Wharton, Vattel, Woolsey, and others. As she had on board 17 officers 
and 37 men of the Bevolutionary army. Commander Clark took them, 
with their arms and ammunition, on board the Alliance for safe-keeping, 
put a prize-crew on board the brig under command of Lieutenant Wright 
and sent her in to AspinwaU, where she arrived on the 26th April. 

At 12.30 a. m. of this date the superinteiyient of the Panama Bailroad 
came on board the flag-ship and roported that, the telegraph wires were^ 
cut, and that communication was cut off beyond Gatun. As a Revolu- 
tionist force might have arrived at that point, the commander-in-chief 
ordered a force of 100 blue-jackets, in a train with an armed car, under 
Lieutenant Wainwright, to move out at daylight and see the wires in 
order through to Panama. Accordingly the train left at daylight, bat 
upon arriving at Bohio Soldado it was found that the line had been 
grounded accidentally, and that all was quiet along the railroad, and 

consequently the force moved back to AspinwaU. 

• • • • • ' • • 

A greater or less United States force was continuously on shore in 
Colombian territory from the 30th March to the 25th May. 

QUARTEBS. 

The force landed on the 11th was quartered at the posts mentioned 
in AspinwaU in buildings belonging to the Panama Railroad and to the 
Pacific Mail Company, the men sleeping on the floors. The quarters 
were as a rule sufficiently comfortable except those at the Pacific Mail 
wharf, which consisted of a small cooper shop badly located and badly 
ventilated. This was improved as much as possible by the carpenter's 
gan'g of the Tennessee, who rigged sleeping benches and racks for arms 
and accoutrements. The quarters at this post were afterward moved 
to a small building on the other side of the wharf. The company did 
not wish any i)ortion of the freight-shed used for quarters, as the rush 
of freight was so great. At the other posts the men slept upon ve- 
randas and in some unused buildings. • • • Four small barrack- 
buildings, quartering about 50 men each, were planned by Lieutenant 
Colahan and built by Mr; Burt, superintendent of the Panama Bailroad. 

These were light scantling, iron roofed buildings, fitted with sleeping- 
benches, and as the men brought with them their hammocks and the 
straw mattresses from the steamer, they were quite comfortable for the 
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people quartered in them. At Mataohin (see plate No. 8) the people 
slept upon the platform of the railroad station, which had a shed roof 
over it. A couple of staysails were used to keep the rain from driving 
under the ends. At Panama two large freight stations were provided 
for quarters. In one the open spaces in the floor for two railroad tracks 
were floored over, thus giving space for four lines of men to sleep, and 
still leave room to form companies between the lines. No tents were 
used as quarters. 

BATIONS AND COOKING. 

The Navy regulation rations were served out to the force on shore, 
except to the detachment which arrived in the Acapulco, which came 
provided with extra ones. The cooking was done at camp flres and on 
boat stoves near the quarters, and, as a rule, was fairly good. In the 
extra rations brought by Commander McGalla's command, the tinned 
corned bi ef and the sausage proved particularly serviceable ashore, 
especially for the train guards and for men who could not be in camp 
at meal times. 

Shelters or awnings were rigged over the kitchens, and the boat 
stoves were in some cases supplemented by stoves taken from burned 
houses. 

WATBR. 

Distilled water from the ships was provided for drinking by means 
of breakers sent filled to the posts and returned empty. It was diffi- 
cult to always supply the proper amount on account of the breakers 
going adrift on the railway trains, and when the supply was short the 
water from Frijoles, which, upon analysis, proved good, was made use 

of. 

OLOTHma. 

The fatigue dress of the marines proved serviceable, as did the cloth- 
ing of the blue-jackets ; these last used working clothes at times dur- 
ing the day, which proved comfortable but were of course considered 
bad in color for actual fighting. The helmets of the marines proved 
too heavy and gave too little protection from the sun, while the ab- 
surdity of most of the blue-jackets' head-gear was more than usually 
apparent. The blue-jackets ^ent out from New York were provided 

with straw hats which proved serviceable. 

• •••••• 

EQUIPMENTS. 

The canteens and haversacks were all that could be expected, and 
the blanket-packs proved very convenient. The McKeever cartridge- 
boxes of the marines held the cartridges well, but as no man had more 
than two the supply of ammunition was less than one-half what it 
should have been. These boxes take but twenty rounds each. The 
blue-jackets from the ships were pi^vided with old regulation and 
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Hitchcock boxes, neither of which hold the cartridges securely, nor do 
they, when filled, furnish more than half a proper supply of ammuni- 
tion. The new double Mills belts, with pockets for magazines, seem 
extremely well 'suited for use. The cartridges are securely held, the 
supply is sufBcient, and the weight is weU carried by the shoulder- 
straps. Some complaint was made that the cartridges stuck in the 
loops when the belts were wet, but this trouble seemed to occur be- 
cause the men did not to push the cartridge up by the bullet instead of 
trying to pull it out by the head. 

SMALL- ABMB. 

As but few shots were fired, and those mostly by sentries on post, 
the faults and good points of the small-arms were not made prominent. 
The Springfields^ in the hands of the marines, showed a great weak- 
ness in the breaking of many firing-pins under the sledge-hammer 
blows of the awkward dock, but the absurdity of the breech mechan- 
ism and the poor system of rifling were not accentuated because the 
arms were so little used. 

The old model Hotchkiss, with which some of the blue-jackets were 
armed, freely exhibited its well-known deficiencies — the weakness of 
the butt-stock and the inefficiency of the bolt-lock. The Remington- 
Keene, from the Tennessee, showed clogging of the bolt-lock, failure of 
carrier action, leakage of the cut-off, and general inefficiency. 

The Lees, in the hands of the blue-jackets of the force sent out from 
[New York, proved strong and serviceable. The lack of thumb-hold on 
the cocking piece was felt, and the sights were poor. The lack of slings 
on the Hotchkiss and Remington-Keene's was quite a serious one, and 
the fact that all the blue-jackets were provided with a low-power cadet- 
sized arm was regretted. 

SIDE-AEMS. 

Like the small-arms these were not used enough to prove anything 
new. The cutlasses were considered good, the revolvers fair, and the 
pistols bad. 

ARTILLERY AND MACHINE GUNS. 

Of course nothing new was learned as to the firing or effect of these 
arms. The 3-inch B. L. rifle howitzers seemed in every way efficient, 
as in their way did the 12-pounder S. B. howitzers, which last might, 
it was thought, prove particularly serviceable on the Isthmus, where 
there was no artillery to oppose them, and where short-range caniBter 
fire might be needed. There was not marching enough over rough 
country to accentuate the faults of the trail-wheel carriages. The Gat- 
lings, both long and short, seemed to be all that could be exx>ected of 
them in hajidiness, &c., but the lack of method to supply ammanitaon 
for these arms was apparent. Two Hotchkiss 37-millimeter revolving 
oannons were landed for mounting in the armed cars; the laok of a boat- 



89 

mount made it necessary to fit standards aboard ship. As it wa« con- 
sidered better to keep all the four sockets of the regular ship standards 
in place, sockets had to be improvised from boiler plate and boiler tub- 
ing. A cone boat mount for these weapons would be very convenient 
on shore, for they make excellent guns of position. 

ABMEB CABS. 

These were two flat cars fitted up as follows : 

Stanchions standing 44 inches above the floor of the car were firmly 
wedged in the sockets, and inside them was placed one-half inch steel 
boiler plates 42 inches wide. The bottom edges of the plates were held 
in place by cleats running the length of the cars, and the top edges 
by iron clips depending from bolts passed through the heads of the 
stanchions in the 2 inches of head that projected above the plate. 
The clips were held hard against the plates by nuts upon the bolts. 
The ends of the car were too wide for the steel plate at hand, and so 
two thicknesses of one-fourth inch iron were used there. 

Amidships of the cars on both sides were spaces without shields, wide 
enough to admit a Gatling or 12-pounder S. B. howitzer field carriage 
by *' cutting'^ the wheels back and forth. These spaces were left as em- 
brasures for the 12-pounder S. B. guns, and for openings through which 
to disembark either of the field pieces of the armament. A plate was 
provided and fitted with clips for use as a port shutter on the disen- 
gaged side, and eye-bolts were fitted for making fast the breeching to 
keep the guns from recoiling too violently against the shutter or from 
going overboard if the rear embrasure were left open. At each end of 
the car were platforms 10 inches high, 5 feet in fore-and-aft dimensions, 
and the width of the car inside the shield, one of which was occupied 
by the short Gatling on field carriage, and the other served as a base 
into which to frame and brace the Hotchkiss capnon standard. These 
platforms were built in order to lift the Gatling and Hotchkiss high 
enough to fire en barbette. Thus ail three guns could be brought to 
bear alieam, while the Hotchkiss and the Gatling gave fire ahead and 
astern. To the stanchions were spiked uprights carrying a roof covered 
with water-proof felt. A wire was stretched around under the eaves 
and awning curtains, bent so that rain and smoke could be kept out. 
By paying a little attention to stowage a car so fitted was found to be 
commodious enough to comfortably take its armament with fi;ill supply 
of ammunition, the crew of thirty men all told, with arms and equip- 
ments, two days' rations and water, and still leave room enough to work 
the guns and deliver a small amount of rifle fire. 

BEHAVIOR OP THE MEN. 

The marines sustained their well-known reputation for steadiness and 
effectiveness, doing their duty very satisfiEKStorUy and showing but few 
infractions of discipline. 
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The bluejackets fell into their shore duties well, and^ as a rale, were 
reliable as sentries. 

. HEALTH OP THE FORCE. 

As the rainy season did not set in till the 20th May, the health of the 
men was generally good. 

The officers and men of the squadron and 1st battalion suffered con- 
siderably from climatic diseases, and at this date, 25th May, the num- 
ber on the " sick-lists ^ is rapidly increasing. 

Six deaths have occurred within a month ; two from gunshot woands 
(one raau'shot in trying to run the lines, and the other in a brawl), one 
from typhoid, and three from yellow fever. 



EXTRACTS OF MEMORANDA UPON THE EXPEDITION TO THE 
ISTHMUS, ADDRESSED TO THE HON. THE SECRETARY OF THE 
NAVY. 



By Lieut. T. B. M. Mason, U. S. Navy. 



OEOANIZATION. 

In order to carry out comfortably, as well as efficiently, the objects of 
such an expedition, a thorough system of organization, which shall de- 
fine the duties and responsibilities of each individual, is required. Army 
customs are based upon long experience in the field and we cannot d 
better than to study them thoroughly, and enforce them strictly on such 
expeditions. 

• #••••• 

I am convinoed that the company is the best unit of organization. 
When called upon to execute marches, parades, &c., the companies may 
be united as battalions, but unless the number of companies is very large 
one battalion would be much preferable. This is also true of the artil- 
lery organization ; a section should be the unit, batteries only existing 
temporarily. 

Next to the commanding officer the commissary is the most important, 
and should be most carefully selected. 

A quartermaster (a line or marine officer) should have charge of as- 
signing and looking after the quarters of the force. 

The organization of the medical staff, with a sufficient and healthy 
set of assistants of all grades, would have lightened the duties and 
anxieties of the medical officers detailed for the expedition, to whom 
too much praise cannot be given for their untiring attention and care. 
The instruction given by Dr. Whiting to the officers and men on the 
passage to Aspinwall undoubtedly saved several lives. 

The fact is probably deeply underlined in the memory of every officer 
who had the actual care of his men on his mind that a large permanent 
detail for service in the auxiliary corps is an absolute necessity. The 
fighting force may be thereby reduced in numbers, but not in strength 
or efiectiveness. Per contra, the permanent details should not be used 
as a fighting force, except in an emergency to defend the base. 

A regularly educated and properly qualified set of permanent petty 
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officers is required in the service. The mere filling of rates because 
vacancies exist; the sudden and sometimes ill-advised disrating of petty 
officers; the rating of men as petty officers because they are good sailors 
on board ship; the equal treatment of a petty officer and the worst man 
on board under the present methods of the service; the over-marking 
of men on their transfer papers from a mistaken idea of generosity in 
order to insure continuous service papers, i)revent the selection of good 
men to fill ratings, especially in an emergency such a« the hurried fitting 
out of this expedition. The consequence is that officers have to per- 
form much duty which in the Marine Corps and Army falls to the non- 
commissioned officers. This is bad for officers and petty officers. It 
gives the first too much work of a petty nature, taking time which should 
be devoted to more important duties ; it takes from the latter the chance 
of establishing their superiority over the men they command. The 
quartering and messing of the i>etty officers in the cabin of the Aca- 
pulco on the passage down had an excellent effect in most cases, and 
would have had much more were it not that it was found that some of 
the men selected turned out to be the most incorrigible drunkards in 
the whole command, a fact that could only be developed by experience, 
as their papers were as good as those of the men who filled ratings to 
everybody's satisfaction during the vhole expedition. 

What has been said in regard to petty officers refers equally to the 
other rates which do not carry petty officers' rank. It would naturally 
be supposed that where there are several grades of seamen (or more 
properly speaking men-of-war's men)that only those who were thoroughly 
competent to perform all of the duties of a well-instructed man on 
board a man-of-war would be found in the first grade ; that an imper- 
fect knowledge of mere sailoring should entitle a man to draw more pay 
than an ordinary seaman who is perfectly instructed in every branch 
of naval requirements, and probably knows more about the naval meth- 
ods than his superior, green from the merchant service, seems to show 
a screw loose somewhere and demand a change. 

The machinists, firemen, and coal-heavers taken out from Kew York 
proved as effective, and in many cases more effective, members of the 
expeditionary force than the men from the seamen class. 

EQUIPMENT. 

ARTILLERY. 

There is too mtich artillery for the number of infantry in our naval 
landings. Artillery to be effective requires a large number of men, 
many more than are generally allowed. Twenty-four men is the least 
number that can render a 3-inch B. L. B. effective in active service; 
twenty, the least number to man a Qatling, if properly supplied with 
ammunition. The service allowance of ammunition carried with guns is 
small, and would be exhausted in a short time in action. More ammn- 
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nition and fewer guns should be provided. It is true tliat most of a gan's 
crew are armed as riAemeu, but in order to make the gun useful and to 
secure it against capture these men must operate close to it* A man in 
a gun's crew cannot carry his personal arms and equipments in addition 
to ammunition for the gun. All of the gun ammunition must be carried 
on wheels. A limber is very necessary for all guns intended for use in 
the field; it is the only way to carry the necessary supply of ammuni- 
tion. The wheels of the B. L. B. limber should be exactly like those of the 
gun. The Gatling limber should always be used with its gun, and as it 
is similar to the carriage it may be used to replace it in case of a break- 
down. 1 would call attention to what I consider deficiencies and to make 
certain suggestions for their amelioration. The ammunition boxes on the 
carriage of the B. L. K. frequently jam. There is no provision made in the 
box for carrying cartridges, five iirojectiles have to be left out of each 
box to accommodate them. The limber should carry three boxes exactiy 
similar to those of the carriage, so that they could be interchanged. 
There should also be a box of small-arm and revolver ammunition. 
The spare article box should be entirely done away with and the articles 
now carried in it, together with those carried in the quarter-gunner's 
haversack, should be stowed in a locker contrived between the cheeks 
of the trail of the piece. A fuse for each projectile should be carried 
in the ammunition boxes. A double supply of primers should be 
packed and carried in the same way. This would insure all the requi- 
sites for efficient service being found together. The tires of the wheels 
should be broader or sand tires should be supplied. The drag rope 
sliould be double, without toggles, and should reel up under the tongue 
of the limber. A few armorer's tools should be added to the spare ar- 
ticles, and many of the spare articles now carried with the piece should 
be placed in a reserve box to be kept at the base. Two axes and two 
8pa<les should always be attached to the piece and limber. 

Cannister should be supplied for the B. L. E., and a proportion of 
multi-ball cartridges for the Gatlings. 

The number of passing boxes should be reduced to four, and these 
should be attached to the piece when not in use. The length ot the sponge 
handle should only exceed that of the bore by 12 inches. The rammer- 
head should be entirely removed. A better system of carriage brake is 
very much needed. It is very well to say that they should be properly 
tended and if properly tended will work well, but a long experience, at 
times with the most intelligent crew we can ever expect to have, proves 
that they frequently jam. The ranges, times of flight, &c., should be 
engraved upon a piece of brass permanently attached to the gun, and 
the officers of the guns and petty officers should be provided with 
similar tables printed on rubber cloth. Had it not been that one officer 
happened to burden himself with our Ordnance Instructions we should 
have been entirely deprived of this necessary factor of accurate fire. 
It is true the sight is well marked, but more is needed. A dummy 
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primer should accompany each piece for drill purposes. An India 
rabbet blanket of sufficient size to cover the entire carriage, and an* 
other for the limber shoald be secured to each vehicle. 

All carriages and boxes shoald be painted the regulation brown, and 
no deviation should be allowed in this respect on board of sea-going 
ships. Scraped and white carriages are unserviceable, and other fancy 
painting mars the uniformity of pieces wbeb brought together. The 
guns themselves should be kept as issued. 

The present light artillery tactics should be altered so as to com* 
plete the driU for guns with limbers if they are adopted, and to correct 
the faults in equipment already mentioned. A pot of axle-grease and 
a small can of oil should be added to each gun's equipment. 

A great improvement in the 3-inch B. L. B. would be the adoption of 
a metallic cartridge. A telemeter or some better means of measuring 
ranges should be provided for officers commanding artillery, and all 
artillery officers should be required to carry a good field-glass. 

BMALI/-ARMS. 

Rifles. — ^The rifle supplied was the Lee magazine rifle. As a general 
thing the arm stood the wear and tear of service in the hands of men 
who had never seen it before exceedingly well. One or two springs gate 
out, but were easily replaced. There were some defects which could be 
remedied in future issues. The sights are too sharp, cutting the men's 
hands in use. They shoald be covered with 8igh^ aprons. A baize bag 
should be provided for the piece when stored aboard ship or transported 
in boats. This bag would protect the piece very much on such service 
as this expedition. Good serviceable sling straps should be provided 
with each piece and the upper end secured further down the barrel ; 
the lower end should be secured on the butt; when slacked off this strap 
would not interfere with the magazine, and would render the carrying 
of the piece, when slung, much easier. Should it be proved that tiie 
sling thus placed interferes too much with the magazine it might be 
placed on the side of the piece instead of under it. The magazines are 
too flimsy, several gave out in the brazing and the springs of some be* 
came upset and useless. The lower part of the magazine should be 
corrugated to give a grip for the hand. There should be a doable 
action for the magazine; pushing it in half wsty should attach it to the 
piece ; a second push or a longer one in the first place should unlock It 
and open the feed. There shoald be a thumb-piece on the firing-pin 
instead of a button, which is liable to slip through the fingers imd fire 
the cartridge prematurely. The method of half-cocking the piece given 
in the pamphlet directions was found to be too dangerous for use. 

The following was substituted : The piece was dropped muzzle down 
and held under the right arm. The left hand was carried across the 
body ; the left hand seizing the button between the thumb and fore- 
finger, palm of the hand to the front A slight pressure was exerted 
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with the left hand towards the body at the same time the fore-finger of 
the right hand was carried to the trigger and pressed against it, the 
firing-pin being eased into the safety-notch with the left hand. The 
men discovered a qnicker, bat perhaps more damaging way of half- 
cocking; they raised the bolt, slightly pressed the trigger; the pin 
stopped in the safety-not-ch and the bolt was then turned down. The 
pamphlet reqaires the mnzzle to be raised to a vertical position in ^^in'' 
and <^oat magazines;" this canses the right hand to be in a very awk- 
ward x>osition for pressing on the catch-trigger. It was found more 
convenient to keep the piece in the ordinary position of load. 

A manual of arms suggested by Commander McGalla, which embodies 
the level trail authorized in the Light Artillery Manual, was used for 
the riflemen, and met with complete success; it was considered by every 
one as far superior to the manual of arms now authorized. Similar man- 
uals are used by all of the great military nations of Europe. The 
^< order arms" was the basis instead of, as at present, the ^< carry." All 
positions now set down in the manual were reached directly from an 
'^ order." Dressing and facing were performed at an ^^ order," the man 
simply raising the butt of the piece from the ground. At the order 
^^ forward march," the man took up the position of << trail arms." This 
<< trail" diftered from the ^^ trail" now authorized in that the barrel was 
horizontal and the piece balanced in the right hand. For the '^ support' ' 
now authorized the old heavy infantry ''shoulder arms" was substi- 
tuted, that position of the left arm being easier with the bolt gun. A 
<^ slope " was adapted fix>m the " support," the barrel being simply inclined 
to the rear, the left hand and butt advanced. The ''secure" was the 
position in which sportsmen usually carry their pieces under the right 
arm, barrel up, right forearm and hand carried across the' stomach. It 
was found that the men picked up this manual much quicker than the 
old one, and liked it much better in every way. One of the magazines 
carried in the belt should be filled with multi-ball cartridges. Every 
piece should be distinctly marked with its number in large figures on 
the butt. The figures to be sunken, if possible, and filled in with some 
bright-colored paint. The bayonet as at present issued is excellent, 
and should not be done away with or altered. 

Revolvers. — The present revolver is not adapted for the necessities of 
our service. It is too loffg, the ejecting apparatus is very poor and 
slow, the thumb-piece on the end of the ejector is a great inconvenience, 
catching in the holster and clothing. The butt is badly shaped. For 
the oflicers, at least, a self-cocker is required. A revolver, if used at 
all, is going to be used quickly and at close quarters. A .45 caliber re- 
volver similar to the new Smith & Wesson Russian model, .44 caliber, 
would seem to be the best. All revolvers should be nickel-plated. The 
ammunition should be multi-ball. 

Swordi and cutlasses. — Swords and cutlasses appeared to be of no use 
except as a badge of office. A much less cumbersome badge would be 
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a handsome revolver and cross-belt, with a holster for a fiejd-glass at- 
tached. For service and service dress the sword should be abolished. 

EQUIPMENTS. 

Cartridge belts. — The general idea of the present new cartridge belt 
is correct. The hooks should all be done away with. The buckles on 
the shoulder supports should be of better make. The belt should be 
made to overlap and secure with straps at the left side. This would 
bring more cartridges in front, where they are most needed, and would 
insure a better fit. The belt was much liked by the men, although all 
were prejudiced against it at first, l^o complaints were heard when SO 
rounds of ammunition were carried for several days. Men constantly 
slept with their belts on, and lay on their backs without difficulty. The 
shoulder supports should be a little stiffer, as they become creased and 
do not look neat. The bayonet-frog, and scabbard should be huug on 
a light strap to be worn around the waist under the cartridge belt. The 
frog never comes in ])roper position as worn now. The light belt would 
permit the carry ing of the bayonet for drill and fancy duty. There should 
be several sizes of belts ; one very much larger than any made now. Three 
belts out of eighty-eight had to be transformed by ripping off the eyelet 
straps and riveting their bitter ends to the end of the belt webbing. In 
these cases no cartridges appeared in the front. Each belt should be 
distinctly marked on the inside with its maximum and minimum length. 
On the outside, in large figures of bright color, its number. This would 
prevent much confusion *and fix the responsibility of possession. This 
remark refers to every article of the outfit. On the expedition it was 
found necessary to scribble the owner's initials on the outside of every- 
thing. Not a neat method, to say the least of it. 

Haversacks. — Good, but economy must have dictated the omission of 
the mess-gear intended to fit in this article. The marines who had the 
same haversacks properly supplied were comfortable ; our men were 
constantly in trouble about their mess-gear, if they were fortuuate 
enough to have any. A cup of proper shape and provided for in the 
storage would have been an addition even to the marine's outfit. There 
should be no tie-ties and make-shifts in a complete equipment; every 
thing should have its place provided for it and should be of exactly the 
size to fit. A small tin for pepper, salt, sugai^ coffee, and pickles would 
have added to the comfort of our men. The strap is too heavy. 

Canteens. — The canteen is good ; the strap unnecessarily heavy. Some 
canteens were found to be leaky. An air test would discover this de- 
fect when they are inspected for acceptance. Like the cartridge belt 
and haversack the canteen should be distinctly marked with a number. 
These numbers should be the same for all of the articles of one man-s 
equipment and should be on the outside at the most visible point. 

Blanket hags. — Neither useful nor ornamental. A bag with one com- 
partment and a good flap, wider and not so deep, would have been 
-...^ much better, and should be provided for future work. This is impor- 
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tant, as they would be of much use. The marines were far more mobile 
and more comfortable than our men. 

Color of equipments. — The mouse colored equipments now used become 
quickly soiled ; the light red ones of the marines equally so. All can- 
vas work should be tan-color. This tanning preserves the canvas, 
always looks clean, a fact that was easily observable, as some of the 
men and officers had tan-colored canvas shoes ; is cheap, can be repro- 
duced by dipping in a division tub of tan mixture. The leather should 
be of the same shade. 

Clothing, — Blue flannel and cloth carried oflf the palm for comfort and 
wear. The men complained of the heat whenever put in white, and were 
glad to get in blue again. Flannel is the healthiest for the climate of 
Central America and the Isthmus. 

Blankets, — For the work we were called upon to perform a gray blanket 
would have had a more cleanly appearance than the white ones carried. 

Blankets, rubber. — A rubber blanket should be kept and issued with 
every set of equipments. They are invaluable night and day, forming a 
rain coat, bed, tent, and bed cover. 

Head gear, — ^The straw hats bought in Xew York were invaluable. 
It is thought that the new canvas hat adopted for the i^avy will be 
equal to them, and will have the advantage of cleanliness and shapeli- 
ness. Straw hats soon get very dirty and if wetted once lose their 
shape. For extended shore service the hat (regulation) should be dipped 
in the tanning tub. 

Corps badges. — In order to distinguish the men and officers of the bat- 
teries corps badges were adopted and found very useful. The men were 
able to find their own officers although they did not know them person- 
ally, and every one could tell just where the men belonged. The badge 
was of red flannel or serge about an inch and a half in size. They were 
worn on the front of the helmets, straw' hats, and blue caps. A<^ 
(diamond) for the rifle battery and a ^ (triangle) for the Oatlings. 
The guidon flags of the batteries were similarly marked, and if time 
had allowed and the conveniences been at hand every article of equip- 
ment and armament would have been similarly marked. 

Leggings, — As provid d, bad. Leggings should be made of tan-colored 




canvas. The white duck ones provided were too flimsy and too visible 
at night, and were easily soiled. They should be cut by an expert, and 
16555 N o 7 
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made to fit well over the shoe, one size for each size of shoe issued. 
This would assure a neat fit over the foot and ankle. The calves of 
men's legs difier, of course, in size- for the same sized foot This should 
be provided for by making the pieces overlap very much at the top. 
The ankle part of the opening to be secured by loops, the calf part by 
a lacing with hooks. The leggings, as provided, were too long. If they 
are properly made and thick enough to be serviceable, they will keep 
hemselves in position. 

Officers^ clothing and equipments, — A dark blue flannel shirt, similar 
to that ordered for petty officers, first class, in the new regulations, 
should be made part of the uniform of officers when in service dress for 
expeditionary service. The helmet and leggings should be tan-color. 
The leggings to be the same as those heretofore suggested for the men. 
It is probable that the new hat adopted for enlisted men will prove a 
substitute for the present helmet. The strictly regulation helmet is 
waterproof, and can be wetted and scrubbed without injury. Those of 
inferior make are injured by wetting, and soon become misshapen and 
very dirty. 

As previously stated, the sword and belt should be entirely with- 
drawn in service dress. In lieu thereof, the best revolver obtainable, 
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all to be uniform in make and calibre with those of the men, and a can- 
vas cross-belt, fitted in front with thimbles for cartridges, at the sidr 
with a holster for the pistol, and behind with a case to contain map. 
A^riting materials, telemeter, compass, &c. A fine field-glass should be 
slung across the other shoulder. On service the haversack, canteen* 
and blanket bag should be worn by officers, and unless bags and ham- 
mocks are carried no extra baggage should be allowed. When officers 
can provide their own transportation, they will find a tin wash-basin 
and a canvas stretcher cot, such as are made for hunting and sold ios 
$2.50 by sporting dealers and outfitters, to be of great additional com- 
lort. 
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Intelligence map. — Bach officer sboald be provided with a good intelli- 
gence map of the conn try in which he is to operate. These maps should 
be prepared by the Office of Naval InteUigence, and printed on rubber 
cloth. On the cloth side should be printed such intelligence, notes, and 
data as may be thought of possible use. 

Note-book for field service,-^ A small note-book for rolls, arm and 
equipment list, with proper printed headings and columns ruled; a 
few leaves arranged to be detachable with stubs, ready to be filled in 
for requisitions, receipts, and invoices; a few leaves for accounts, a 
space for a short journal, and for abstracts of orders received and is- 
sued. ' The book to be stoutly bound in a water-proof cover, and pro- 
vided with a good pencil with India rubber end. It is useless to order 
these things to be provided by officers. The Government-should manu- 
facture or purchase all these articles of outfit, and issue them to officers, 
or they will never have them when needed. The compoDents of the 
Navy ration should be given in this book, also methods of treating ordi- 
nary diseases and accidents. 

Provisions. — The new Navy ration worked admirably. Had the direc- 
tions in regard to half barrels and exact number of rations in packages 
been carried out, it would have been more convenient. Sausages simi- 
lai' to those issued to the German army, each containing, say, five days 
rations, and marked on the side of the cover with a scale to show rations 
and one-third rations, would have been very convenient, and would also 
be a valuable addition to a ship's stores for any detached service, whether 
afloat or ashore. 

Provisions. — ^The present methods of issuing provisions to the meii 
will never do on active service, and must be modified. Men were often 
in want of articles of which there was an abundant supply in the hands 
of the paymaster, and when they were issued they caine in quantities 
and shape perfectly unmanageable. A barrel of pork once opened is 
an ugly customer to transport, and as for a barrel of flour, sugar, or 
beans it is a simple impossibility. These articles should be put up in 
very much smaller packages. 

On service the field force should never be called upon to handle stores 
before they are issued to them individually. It is mere laborers' wgrk, 
and can be much better performed by that class of people, especially in 
a ba<l climate where they have the advantage of beingacclimated. 

Cooking facilities. — The boat stoves were excellent^Sld with the ad- 
dition of a temporary fire for a camp kettle, were found fully capable of 
preparing food for fifty men each. In each boat stove box a couple of 
hatchets should be packed. 

A nest of kettles should be provided instead of several kettles of the 
same size. By this method enough kettles for use as water .buckets, 
&c., could be carried in the space required for one mess kettle. 

Stoves and kettles should be distinctly marked with the corps badge 
or name of the detachment to which they are issued. 
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Oam'p gear. — Tents and sentry shelters in moderate nambers should 
be supplied to all expeditions. It would seem that much room in stow- 
ing could be saved by using iron piping for poles instead of wooden 
ones, and iron pins for tent pegs. Tanned canvas would look cleaner 
after short service than white, and would be less apt to mildew. 

Axes, hatchets, brooms, rakes, hoes, buck-saws and bucks, lanterns, 
and buckets should be provided in fair quantities. « 

A condensing apparatus should be kept ready for similar expeditions. 

A supply of spades, picks, and shovels should accompany every ex- 
pedition, to be issued as required. The bugles should be the sanoie as 
those issued to the marines. They are now inferior in make and of a dif- 
ferent key. 

Weights oatried by men, 

RIFLEMAN. 

Poniidt. 

Waist belt with bayonet and 80 cartridges... 11.50 

Haversack, two day's rations complete 4.50 

Canteen filled with water 4.00 

Blanket and rubber blanket with underclothes 9.50 

Rifle 9.00 

Pot, pan, and spoon 73 

39.25 

CANNONEBR. 

Waist belt) revolver, cartridge-box, and 20 rounds of ammunition 4. 50 

Haversack, two days' rations complete .^ 4.5'^ 

Canteen filled with water 4.00 

Blanket, rubber blanket, and underclothes 9.50 

Pot, pan, and spoon 75 

23.35 

MARINE. 

Rifle and accoutrements, haversack complete, canteen ftdl, olothing-bag packed, 

and 80 rounds of ammunition ». 53.00 

SUGGESTIONS. 

Concentrate the personnel and everything referring to their organiza- 
tion, drill, equipment, condact, &c., under one head. 

Concentrate the enlisted men waiting for ships at one barracks, and 
drill them thoroughly as infantry and artillery. They will all know 
enough seamanship to start with when they go aboard ship, and their 
great gun and other drills can be given them in the service. 

Have always ready, say at New York, a complete expeditibnary equip- 
ment for 1,000 men, issuing part of it every summer to the North At- 
lantic squadron for an encampment on some part of the coast. 

Refer the whole matter of the selection of this equipment, and the 
preparation of a proper manual for all arms, to a board of officers. 
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REPORT ON ENCAMPMENT OF NAVAL BRIGADE OF NORTH AT- 
LANTIC SQUADRON, AT CAMP MILLER, GARDINER'S ISLAND, 
AUGUST 11-14, 1884. 



The N(Mh Atlantic Squadron, andar the command of Bear- Admiral 
S. B. Luce, left Portsmouth, N. H., on the 6t\ August. 

It was generally understood that the vessels were en route to New- 
port, but on the afternoon of the 8th instant, Captain Miller, command- 
ing the Tennessee and Ghief-of-stafF, received an order to proceed to 
Gardiner's Bay, where the ships were to be moored, and to land the 
naval brigade for an encampment of three days. 

The vessels were accordingly moored about 9 o'clock on Saturday 
morning, the 9th. Officers were sent to select a site for the camp and 
to obt<ain the necessary permission to land from the proprietor of the 
island, Mr. Gardiner. At the same time the following memorandum of 
instructions was sent to each vessel. Capt. J. N. Miller was appointed 
to command the brigade and was charged with the arrangements for 
landing. 

MEMORANDUM. 

1. The landing will be as if nnopposed, and provision will be made for an absence 
of three days. 

2. The force to be landed from each vessel will be that* indicated by Sqnadron Gen- 
eral Order No. 9. 

3. The tents, provisions, and other heavy articles will be landed with the marine 
from the Tennessee as a guard before the main body lands. After the brigade is 
landed the boats will be towed back to the ships by the steam launches, leaving one 
whaleboat from each vessel at the beach. 

4. Unless otherwise directed, the brigade will be ready to embark from their ships 
at 7.30 a. m., on Monday, August 11. 

5. Each vessel will provide shelter for her own landing force (keeping the infantry- 
companies separate from the artillery sections), utilizing sails, awnings, and spars, 
for the construction of tents, stakes for side stops and guys for tents will be pro- 
vided before landing. 

COMMISSARIAT. 

Each vessel will be prepared at the time designated to land cooked pork packed in 
barrels, bean soup in kettles, and bread in bags, sufficient for its men for one meal. 
The commissary will provide all othersuppliesforthe command. 

AMBULANCE CORPS. 

The ambulance corps will consist of one surgeon and one assistaut surgeon, as de- 
tailed. 

The apothecaries and stretchennen required by General Order No. 9 will be de- 
tailed by the commanding officer. The fleet surgeon will superintend the medical 
outfit. 

103 
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officers' outfit. 

Officers will wear servioe dreas with caps, leggings, and side-arms. One change of 
clothing and blankets, rolled in a ham mock as prescribed, will be carried. 
Transportation for 10 pounds of baggage will be provided for each officer. 

men's outfit. 

The men will wear bine with underclothing, leggings, and kniyes. They will carry, 
rolled in a hammock blankets, one change of clothing, and a supply of tobacco. 

They will carry their pots, pans, and spoons slung to their waist-belts on the left 
side. 

MARINES. 

The marines will wear fatigue uniform and caps, will carry overcoats and blanketSy 
and in their knapsacks, undress coats, trousers, and change of nndercloth^. 

HAMMOCK ROLLS. 

The hammocks, without clews, containing change of clothing, blankets, d&c, «re 
to be rolled along their lengths, tied with five stops, and the ends tied together ; to 
be worn over the left shoulder, with the ends resting on the right hip. 

COOKING AND MESS ARRANGEMENTS. 

It is intended that the brigade shall depend upon its own resources for subsistence 
and cooking appliances. The stores will be landed in advance of the brigade, to|^ther 
with the heavy articles. 

[Here followed a tabulated form distributing the stoves, cooks, mess cooks, &c., to- 
gether with directions as to the articles to be carried and furnished by the cooks.] 

Cooks and mess cooks will land with their scouse-kettles, mess-kettles, and other 
articles at the same time that the provisions are sent on shore. 

The quartermaster will be in charge of the transportation service, which will oon' 
sist of all the cooks and mess cooks, servants, and such men as may be detailed. 

There will be but two messes for all officers. 

AMMUNITION. 

All the marines and infantry men will carry their cartridge boxes filled. The pack- 
ages of amnmnition are not to be broken or opeued unless ordered. 

The ammunition boxes of each B. Li. R. are to be filled with 30 charges of powder, 10 
rounds of shell, and 10 of shrapnel; projectiles to be filled and plugged'; spare arti- 
cle boxes to contain the fuses for the above, and all spare articles. 

The caisson lioxes of the Gatling guns will be filled with ammunition. 

The Vandalia and Yantic will land their Gatling gun-carriages, without the guns 
or calssou boxes, to be coupled and used as a transportation wagon. 

Lieutenant Belknap, of the Vandalia, will have charge of the lai^^lng of stores and 
provisions on the beach, and will turn them over to the quartermaster. 

The orgauizatioii of the brigade was as follows : 

Capt. J. N. Miller, U. 8. N., commanding naval brigade. 

General 8iaff. — Lieut. C. E. Colaban, adjut-ant-general ; Pay-Inspector J. H. Ste- 
venson, commissary ; Surg. T. N. Penrose ; Passed Asst. Paymaster C. W. McGowan, 
quart«rmaster ; Lieut. R. Wainwright, military engineer; Ensign H. Eldridge, sec- 
retary ; Naval Cadet R. Welles, aid ; Naval Cadet C. W. Hazdltine, signal officer. 

Manne batiaUon : Capt. J. M. T. Young, U. S. M. C, commanding; first company, 
Lieutenant Goodrell; second company, Lieutenant Gnlick; third company, Lieut«n- 
ant Bates. 

Infantry^hattalion of seamen: Lieut. R. P. Rodgers, U. S. N., commanding; Lieat. 
R. T. McLean, adjutant; first company, Lieut. W. W. Kimball; second company, 
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Kaval Cadet W. L. Capps; third company, Naval Cadet Littlehales; foarth compan}-, 
Lieut. John Downes; tifbh company, Lieut. S. C. Paine; sixth company, Lieut. Q. H, 
Petere ; seventh coApany, Lieut. York Noel ; eighth company, Ensign F. R. Wall ; 
ninth company, Ensign J. T. Newton ; tenth company, Lieut. Alfred Reynolds. 

The first, second, third, and fourth companies were from the Ten- 
nessee ; the fifth and sixth from the Yandalia ; the seventh and eighth 
from the Swatara : the ninth from the Yantic, and the tenth from the 
Alliance. 

Artillery battalion : Lieut. T. T. Wood, U. S, N., commanding ; Ensign W. S. Sims, 
adjutant; first platoon, Lieut. M. F. Wright; second platoon, Lieut. H. Hosley 
third platoon, Lieut. F. E. Sawyer; first section, Naval Cadet Ellicott; second, 
Naval Cadet Hulme ; third. Naval Cadet Stout ; fourth, Naval Cadet Palmer ; fifth, 
Naval Cadet Seymour ; sixth. Ensign Mayo. 

The battery consisted of four 3-inch B. L. K's, from the Tennessee, 
Yandalia, Alliance, and Yantic, and two Gatling guns, from the Ten- 
nessee and Swatara. 

Passed Assistant Paymaster Barry and Asst. Surg. T. O. Craig were 
detailed as assistants to the commissary and sargeou. 

The following is a summary statement of the brigade : 

Staflr : ^ 9 

Marine battalion : 

•Officers 4 

Men 99 

103 

Infantry battalion: 

Officers 20 

Men 352 

372 

Artillery battalion: 

Officers 13 

Men 117 

130 

Pioneers : 

Officers 1 

Men 15 

16 

Commissary department : 

Officers 1 

Men 6 

Medical department: 

Officers* 2 

Men 7 

8 

Signal corps : 

Officers* 1 

Men 2 

2 

Buglers 4 

Officers' cooks and servants ". , 9 

Total 660 

The site selected for the camp was in all respects excellent, whether 
from a sanitary point of view, its proximity to the landing-place, or for 
the immediate object of the encampment — drill. (See Plate Ikl.) 

* One already counted on staff. 
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It was somewfaat back from a blaff abont 100 feet high, on the north- 
west eud of the island; its soil was sandy, thoagh wall covered with 
sod ; its surface was perfectly drained, and its surroundings fumidied 
available space for the manceuver of a large body of men. 

Its only drawback lay in the fact that good fresh water was not to be 
found in its vicinity* On this account it became necessary to supply 
the camp with water from the ships, which entailed an additional labor. 

The beach upon which the lauding was to be made was about 2 miles 
from the ships, and but a third of a mile from the site chosen for the 
camp. 

Monday began with rain so that the landing was delayed ; bat shortly 
after 8 o'clock the rain ceased, signal was made to laud the heavy ma- 
terial, and by 11.30, the boats having returned, the brigade was on its 
way to the beach. 

A company of marines embarked at the first as a guard over the ma- 
terial landed. Upon the arrival of the brigade at the camp ground this 
company became tfie guard of the day, and sentinels were posted from it 

After the first day all the guard duty was performed by the blue* 
jackets. 

Owing to the lack of sufficient means of transportation (but two teams 
could be procured) much of the material for the construction of tents 
was not on the ground at the. time of the arrival of the brigade at the 
site of the camp. The tents were all up, however, at 2 o'clock ; the men 
had had their dinners, which had been brought on shore as indicated in 
the memorandum of instruction, the kitchens were ready for ase, the 
latrines had been prepared, and trenches dug around the tents. 

After this meal, which had been cooked on board ship, rations were 
drawn from the commissary and all food was cooked at the camp 
kitchens. 

Later in the attemoou the company and battalion parades were as- 
signed, and the following routine published : 

DAILY ROUTINE. 

5 a. m. Reveille. Outer line of aentinels called in ; coffee ; march to bath. 

7 a. m. Breakfast. 

7.30 to 8 a. m. Police camp. 

8 a. m. Sick call. 

9.30 a. m. Drill call and assembly ; target practice with small arras. 

11 a. m. Recall from drill. 

11.30 a. m. Serve out dinner to cooks. 

12 m. Dinner. 

1 p. m. Police camp. 

2.30 p. m. Battalion drill ; target practice with B. L. R. and Gatlings. 

4 p. m. Recall from drill. 

.5.30 p. m. Call for parade. 

6 p. m. (or after parade). Sapper. 

At snnset outer line of sentinels posted. 
9. m. TJ^ttoo. 
9.15 p. m. Taps. 
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The pioneers, with details from the battalions, under the direction of 
the military engineer threw up two light earthworks, in which the pieces 
of artillery were placed for the defense of the camp. 

The general arrangement of the camp is shown in the accompanying 
plan. (Plate XL) 

The infantry battalion of seamen camped in colnmn of divisions, with 
one tent to each company ; the officers' tents being on the left flank op- 
posite the division streets. 

The tents of the marine battalion were in one row, in advance of the 
infantry battalion. 

The artillery were camped on one street with tents on each side of it. 
The guns were parked in the street when not placed in the earthworks. 

The kitchens were on the right flank of the camp of the infantry, and 
the latrines were on the same flank close to the blnff. 

In the construction of tents the awnings, sails, light spars or capstan 
bars were used. The different forms and sizes of this material caused 
some variety in the appearance and proportions of the tents, and some- 
what impaired the regularity of the camp lines. 

The general design of the tents were as follows: Capstan bars or 
boat's masts were used for the end uprights, to which was lasbed a 
boat's strongback or stun^sail boom as a ridge pole. An awning or sail 
was then middled over the ridge pole, and the tent raised. The uprights 
were sunk in the ground about a foot and well guyed to the front, rear, 
and sides. The leaches were hauled out to the pegs, and the ends of 
the tents were then closed with boat or other Jight sails. A shallow 
trench was dug around each tent to afford drainage. 

The camp was now organized. After supper the long roll and call to 
arms were sounded and the brigade formed to resist attack. 

DRILLS. 

The hours assigned for drill were spent by the infantry battalions at 
battalion or company drill, principally the former. Much attention was 
given to skirmishing and the methods of attack, and the movements of 
the battalions were as a rule executed in a very creditable manner. 

Companies were detailed for target practice, which was carried on 
throughout the day. 

The artillery were exercised at the school of the section and battery, 
and at target practice with the B. L. B.s and Gatliug guns, all of which 
were very instructive. 

Thus there were two drills each day of an hour and halfs duration in 
addition to the brigade parade, which was also instructive as in the form- 
ation of the brigade the men were maucBuTered by battalions. Three 
days of such work gave the men an understanding of manoBUvers which 
instruction on board ship, however careful, could never accomplish. 
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COOKING ABBANGEMENT8. 

The regulation boat stoves gave much satisfaction, although more 
was required of them than should be demanded. Each stove cooked 
the food of 70 to 90 men. The ration to be cooked consisted of coffee, 
rice, potatoes, fresh meat, salt pork or canned meat, and tomatoes. The 
food was, as a rule, well prepared, but in order to provide for so large 
a number it was necessary to cook twice; that is, as much of the meal 
as the stoves could cook was prepared, placed to one side, and the re- 
mainder cooked before the meal. This was iuconvenient, and necessi- 
tated the consumption of more fuel and labor. 

A stove should be allowed for every 50 men. For this number of 
men the regulation stove can properly and conveniently cook any ration 
which may be issued. With it broiling, boiling, and frying may be 
done. The daily consumption of cord- wood is about four or five sticks. 
Ordinary camp fires were also used for various purposes, particularly 
for keeping hot that portion of the food first cooked. 

At reveille on the morning of tne 14tti the men rolled their kits, had 
coffee, and began to break camp. When they went to breakfast at 7 
o'clock all the tents were down, and all the material, except the stoves, 
which were in use, were ready for removal. At 7.30 four teams arrived 
for the quartermaster's work, and by 8.46 the camp was clear of all 
material and cleaned. The teams hauled the heavier articles and the 
men shouldered the spars and lighter material. 

In re-embarking, the reverse of the programme for landing was ob- 
served, and after the boats had discharged the matMel at the ships 
and were on their return to the beach, a brigade parade was held, and 
the command marched to the beach, where it embarked, reaching the 
ship at 12.30. 

The encampment of a naval brigade of 6G0 officers and men for 
three days was of a nature before unknown in our s.ervice ; in ftict, it 
is doubtful if so large a body of men-of-war's-men have ever served to- 
gether on shore for so lopg a time (the Franco-German campaign ex- 
cepted). It becomes, then, a subject of criticism and offers a fit oppor- 
tunity to notice deficiencies and to draw lessons from the experience 
thus afforded. 

The lack of equipment for a landing force from our ships became 
most apparent in making the preparatory arrangements for this en- 
campment. The want of haversacks and cknteens made it necessary 
to have food and water upon the ground before or on the arrival of the 
men, thereby hampering the transportation service. [Considerable ad- 
vance has been made in the matter of equipment since this report was 
* written.] This consisted of two teams hired for the occasion, one 
cart made of two Gatling-gun carriages, and details from the com- 
mand. The difficulties encountered made most noticeable the neces- 
sity of providing proper means of transportation before undertaking 
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operations on shore instead of trusting to improvised carts and ma- 
terial found on board ship. 

The equipment for the carriage of a suitable amount of ammunition 
was most defective. Owing to the present (then) style of cartridge boxes 
(Hitchcock and Navy) each infantry man could carry but 20 rounds of 
ammunition without breaking the packages, although if this had been 
done the men from the Tennessee might have carried 40 rounds. But 
40 rounds with little or no reserve ammunition is a very meagre sup- * 
ply for a man armed with a magazine rifle. [This has been remedied in 
the new allowance.] 

The caisson boxes of the 3-inch B. L. B. contained 20 rounds of am- 
munition, and the Catlings were supplied with 920 rounds packed in 
feed cases in their boxes. 

No ship in this squadron is supplied with a boat carriage for the B. 
L. B. For boat operations then the old 12pdr. howitzer must be used^ 
Comment on this is needless. 

But one cart (referred to in the memorandum of instructions) could 
have been made from the material of this squadron for the transporta- 
tion of reserve ammunition. 

Considering the vai-iety of forms and the sizes of the canvas used 
and the fact that these could not be in any way altered, the tents were 
probably as good as could be devised under the circumstances. 

Their size rendered it difficult to make the sides taut, so that in heavy 
rains they would probably not have shed the water well, and their con- 
siderable weight made their transportation and construction difficult 
and slow. 

HAMMOCK BOLLS AND INTBENOHINa TOOLS. 

The hammock rolls proved a most awkward make-shift. It was nec- 
essary to provide some means of carrying the men's blankets and cloth- 
ing, as well as to give them something upon which to lie. But the rolls 
were very stiff and uncomfortable and were not suitable for carrying 
a proper supply of clothing. 

Haversacks, canteens, and means for properly carrying clothing^ 
should certainly be provided. 

The intrenching tools were not well adapted to, and were insufficient 
for, the end desired. In these days of precise and destructive fire-arms 
the supply of tools for hastily providing cover should be well consid- 
ered. 

Such Were the chief defects noted. They were defects certainly vital, 
due to the utter lack of equipment, and so apparent that they may 
serve to induce the Department to appoint a board to consider the sub- 
ject of the proper equipment of the landing forces of our vessels. 

This equipment should be such that each man might be enabled to 
carry his arms and ammunition, means for providing cover against fire^ 
his water and ration, his shelter and clothing, and yet not destroy the 
mobility of the force. 
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A naval brigade should possess great mobility, consequently shelter- 
tents only should be provided to shelter the men. Should the brigade 
go into a permanent encampment suitable means could be provided 
which would be adapted to the circumstances. 

Having drawn attention to the deficiencies it becomes the more agree- 
able duty to enumerate the many good points observed. 

The camp was well kept and policed ; the guai-d duty was well per- 
formed by the bluejackets, who quickly appreciated the responsibilities 
of the position of the sentinel and promptly fulfilled all of the duties; 
the spirit and conduct of the men were excellent, and the battaliou and 
skirmish drills, the artillery and Galling practice, were alike creditable 
to oihcers and men. In fact, had the encampment lasted a week instead 
of three days, it is probable that the brigade, as far as its personnel was 
concerned, would have been in good condition to have undertaken any 
operations for which they might have been called upon in time of war. 

It was noticeable that the sergeants and corporals chosen from the 
petty officers and leading men performed their duties intelligently and 
with force, and that the men in general soon understood the intention 
of the manoeuvers, and adapted their movements to the accidents of the 
ground and obstructions, and to the plans of attack and the value of 
cover. 

Another fact was apparent. The men who were most distingaished 
as seamen were as a rule most prompt and exact in their duties on 
shore. 

It is well for naval officers to realize that the preparation, equipment, 
and uniform organization of our landing forces are among the most 
important subjects to which they may give their attention, having in 
mind that snch detachments have been landed at short notice in the 
ordinary times of general peace to protect American interests abroad, 
and are liable to be called upon for more Kerious operations near the 
sea-coast to enforce the Government's demands upon states or tribes 
which listen to no other argument than force. 

This encampment was organized and undertaken- upon the short no- 
tice of two days (one of which was Sunday). The experience gained 
was most valuable. It ha^ accentuated our shortcomings, the necessity 
of equipment, and the fact that the naval brigade, if properly con- 
ducted and equipped, is capable of important operations on shore. 
If, as is to be desired, each succeeding summer may furnish an oppor- 
tunity for like manoeuvers, it is ho}>ed and may be expected that in the 
course of a few years we may be in position to land, whenever called 
upon, a force in ail respects prepared for any military operations which 
seamen may be called upon to perform. 
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SHIPS. 

ENGLAITD. 

THE BENOWN AND SAKSPABEIL. 

The first of these ships is being bnilt by Armstrong, Mitchell & Ck). and the second 
by Samnda Bros. The specifications -were issued by the Admiralty in March, 1885, 
and there may be slight changes in them. 

These ships are the largest laid down for the English navy since the Inflexible, twelve 
years ^o, and are to be finished in three and one-half years. They are to cost £640,000 
and £601,000, and will be of the following dimensions: Length, 340 feet; breadth, 70 
feet; draaght. 27 feet 3 inches; displacement 10,470 tons. They will be of steel, with 
longitudinal framing, double bottoms, and transverse water-tight bulkheads; will 
have ram bows of unequaled strength; five above- water torpedo ports and four below- 
water. 

There will be two 110-ton B. L. R's in a single turret on tl\^ main deck, with a range 
of fire from ahead to 60° abaft the beam. The upper and spar decks are partial, not ex- 
tending as far forward as the turret. On the upper deck twelve 6-inch B. L. R's are 
mounted in broadside, and on the spar deck is an IR-ton 9.2-inch gun mounted on a 
turn-table as a stern- chaser. There will also be many machine and rapid-firing guns 
and Whitehead torpedoes. The turret, breastwork, protecting turret gear, and water- 
line belt amidships, will have 18-inch steel-faced armor and the transverse bulkheads 
at the belt ends will have 16-inch armor. The midship citadel thus formed is roofed 
over by a 3-inch armored deck, and 3-inch armored decks reach from the lower edges of 
the citadel to the extremities. The 6-inch batteries are protected at their ends by 6-inch 
steel-faced armor screens, by 3-inch traverses between the guns, and by 3-inch armor 
on the sides — the 3- inch armor being in three thicknesses of J-inch and 2-inch plates. 
There is an armored loading tube (2-inch) for ISie stem-chaser. All backing will be of 
6-inch teak except that of the 6-inch screens, which vnll have 10 inches of teak. The 
armored pilot towers will weigh 80 tons. 

The ships will be driven at an estimated speed of 15.5 knots by twin screws with in- 
dependent engines of the vertical inverted three-cylinder type, the stroke of piston to 
be 4 feet and the cylinder diameters 38, 58, and 88 inches for the high, intermediate, and 
low pressure cylinders; the aggregate 1. H. P. to be about 8,500, and the revolutions 
95. Steam of 130 pounds will be furnished by eight boilers of Siemens-Martin steel, 
with a forced draught of 3-inch water pressure. 

THE BENBOW. • 

The Benbow is one of the Admiral class; was laid down in November, 1882, launched 
in June, 1885, and will be ready for ser\'ice about the spring of 1887. The following are 
her principal dimensions: Length, 330 feet; breadth, 68 feet 6 inches; draught, 27 feet 
3 inches; displacement, 10,050 tons. 

She is a steel armor-belted, barbette-turret, twin-screw ram. She has about two 
hundred water-tight compartments so arranged that practically she has three skins as 
high as the main deck. 

Although very much larger the installment of her armament is much like that of the 
Boston and Atlanta. She carries two 110-ton 16']-inch B. L. R's in barbette towers,*one 
at each end of the ship, on the main deck. These guns have arcs of fire of about 270^. 
With 900 pounds of powder they throw an 1800-pound projectile with a velocity of 2,020 
feet, gi\ingan estimated energy of 61,000 foot tons, about twice that of the 80- ton guns, 
and will be the most powerful guns existing; Krupp's 119-ton gun will have only 46,000 
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foot tons of energy. Between the barbettes is a batteiy of ten 6'mch guns, also on tbe 
main deck. The extreme gaos of this battery have ports enabling them to fire fore and 
aft as well as on the broadside. On the spar deck, which extends between the barbettes^ 
are eight 6-pounder rapid- firinggans mounted in broadside with f-inch shields attached 19 
their carriages. In half-turrets on the bows are two machine-guns, and four more are 00 
the quarters. There will be a .45-inch Nordenfeldt at each comer of the spar deck and 
eight Gardner guns mounted on the armor screens which protect the 6>inch battery ttom 
raking fire. The single military mast will also have two machine-guns in the top. The 
unoccupied ports of the extreme guns of the 6 -inch battery are filled by rapid-firing 
guns. There will be a torpedo-launching tube in the stem and two on each broadside 
The armor on the belt is 18 inches thick and steel faced. It is 150 feet ^ong and 7.5 
feet deep, of which 5 feet is below water; the armored bulkheads at its ends are 16 incba 
thick. There is a 3-inch armored deck in three thicknesses of 2-inch and ^-inch pUte 
about 3 feet below the water-line, curving down at its ends and sides to meet the armor 
belt. A protective deck reaches from the lower edges of the armored bnlkheads to the 
extremities. The 6-inch battery is protected from raking fire by 6-inch steel'&eed 
armor screens reaching from the sides to the barbettes. The sides of the ship at the 
battery deck are of 1-inch steel. The barbette turrets are of 14 to 16 inch inclined ste^ 
faced plates with armored loading- tubes. The conning tower is abaft the forward tower 
with 9 to 12 inch compound armor and an armored tube for communication and steering- 
gear. All along the length of the engines and boilers there is 9 feet of coal protection, 
with wing-passages outside the coal for communication, &c. 

There are two separate engine-rooms and four separate boiler-rooms. The engines will 
develop 7,500 H. P. with natural draught and 9,800 with forced draught. The contiact 
speed is 16 knots, but 17 will probably be reached. The coal supply is ordinarily 900 
tons, bat there is room for 1,200. The ship will carry a second-class torpedo boat, a 4^ 
foot picket boat, a 37-foot steam-launch, besides the usual complement of boats; and her 
crew will number 450. 

ORLANDO — UNDAUNTED— NARCISSUS— AUSTRALIA — GALATEA. 

These five ships are of the belted-cruiBer class, and the contracts for building them 
were closed about the end of April, 1885. They are to be finished in two and <Mie- 
fourth years. 

The Australia and Galatea were awarded to Napier & Sons, of Glasgow, for £215,000 
each. Two of the others were given to Palmer & Cf>. , Jarrow, and the fifth to Earl A 
Co., Hull. 

These ships are all built of steel, and are to be developments of the Meisej class, 
as that class was of the Iris. The following are the dimensions of the new class: Length, 
300 feet; breadth, 56 feet; draught, 21 feet amidship; displacement, 5,000 tons. 

The armament will be two 18-ton 9.2-inch guns mounted on the upper deck as bow 
and stem chasers, with arcs of fire of about 270 ^ ; also ten 4- ton 6-inch guns on the upper 
deck between the heavy guns. The four extreme guns of the 6-inch battery are mounted 
on half-turrets on the sides and command arcs of 159°, of which 4° is on the opposite 
side of the ship. The other six guns are mounted on central-pivot carriages in receded 
ports and command 60° forward and as much abaft the beam. The large ports neces- 
sitated by this arrangement are filled by circular steel shields revolving with the carriages. 

On the main deck amidships are four Nordenfeldts, two on each side, firing through 
long, low ports with arcs of 120°, and four more are on the same deck in half-towers, 
onf on each bow and quarter. There are also six rapid-firing 6-pounders on the main 
deck in half-towers, twQ of which are forward of the first-mentioned Nordenfeldts and 
four abaft them. The four extreme 6-pounders fire in a fore-and-aft line. 

On the protective deck are mounted four torpedo-launching carriages, one on each bow 
and quarter. They train within 10° of the fore-and-aft line and command 90°. On the 
platform deck are four fixed under- water launching tubes, below the armor belt. Two, 
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broad on Uie bow, are at tbe oomerB of the armor belt and armored bulkhead; the- 
other two are jost abaft them and fire on the broadside. There are machine-gnns in the 
tope. It is noticeable that in these ships the secondary battery is on the lower deck.. 
The water-line is protected amidships by a 10-lnch steel-faoed armor belt 200 feet long. 
An ann<Nred bulkhead Grosses the ship at each end of the belt. 

An armored deck, of from 2 to 3 inches, at the upper edge of the belt protects the^ 
machinery, and the ends are protected by an armored deck extending Arom the lower 
edge of the armor belt. The coal is an important part of the armor. The bunkers ex- 
tend all along the midship part of the ship just above the protective deck, with thwart- 
ahip bunkers at their ends, and walls of coal about 6 feet thick run the length of the 
boilers and machinery, between the protective deck and the inner bottom, leaving wide,. 
empty wing-passages ontaide of them. There is also a conning tower with 13 inches of 
wrmor abaft the forward 9-inch gun, with an armored communication-tube and armored 
loading hoists for the heavy guns. 

The engines are to work independent twin screws, and will be the first in the royal 
navy of the triple expansion type; the steam pressure will be 125 pounds, and will be 
Aimiahed by four double-ended boilers working with forced draught in separate fire- 
looms, divided by a longitudinal bulkhead. The H. P. will be 7,600, giving a speedl 
of 17i knots. The coal capacity wUl be 900 tons. ^^''' 

There will be two masts with fore-and-aft sails, pole topmasts, and very l^Mflge pro- 
tected tops; also duplicate steering gear, mechanical ventilation, &c. ^ ^ 

THE POLYPHEMUS. ^^ ' 

The Polyphemus was built at Chatham; was laid dowv|r^ 1878^ and launched in 
1881. On her first trial trips her boilers proved unsatisfoiC^ry and were removed. She 
has now (Hay, 1885) just completed her final trial triTjgtTwith most satis&ctory results. 

She IB a twin-screw ram and torpedo vessel, andVh ^ no heavy gun armamentw Her 
dimensions follow: Length, 240 feet; beam, 40feetj|^draughtaft, 21 feet3inches; displace* 
ment, 2,640 tons. The vessel is almost oomplete^submerged, and depends upon artificial 
light and forced ventilation throughout her inUgrior at all times. The armor protection 
is afiforded by a 3-inch turtle-back rising iiO|bove the water-line, but with submerged 
edges, made of small tiles of Whitworth comfpz^sged steel secured to 2-inch plates. She 
will have eight Nordenfeldt guns, but her Principal weapons will be her ram and forty 
Whitehead torpedoes, launched from above^^ater carriages or through one bow and four 
broadside under-water launching tubes, t*be recent trials showing that this may be done 
at any speed. The steering gear ia worj^ by steam, and beside the main rudder are 
two auxiliary ones under the bows which i may be raised at wUl into recesses. The latter 
may be used at any time in coiviuncti,t>n with the main rudder, but are particularly 
eflfective when going astern. 

The engines are of the horizontal ty* pe, and developed on trial 5,500 H. P., giving a 
speed of 17.847 knots, nearly a knot i|n excess of the estimate. The boiler pressure is 
110 pounds, and the difficulty of maki^ good the junction of the tubes and tube sheets 
caused the original boilers to be remolded (through the bottom). The new boilers are 
eight in number, long and low, with >two furnaces in each boiler, an intermediate fire- 
box, and the tubes beyond, and are iL% foor independent water-tight compartments. 

Two new Polyphemuses are to be la^d down. They will be rather larger with a small 
gun armament, and an ordinary deck ili^bove the turtle-back will give greater habitability . 
This, with a greater coal supply, will^i give independent cruising power, which the pres- 
ent vessel was not meant to have. 

THE 8C(*;)UT AND FEABLES8. 

* 

The Scout is classed as a torpedo crriiaer. She will have a ram bow, a long poop and 
forecastle, a high rail amidships, and a,, three-eighth-inch steel protective deck over ma- 
chinery. She also has a coal protectio n of five to six feet in thickness in wake of ma- 
16555 N O 8 — 
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ohineiy. Goffer-damfi are placed aboat all hatcfaea and scattlea. The ocmoing tower 
18 on the forecastle and ia protected by two incheB of steel armor. The steering-gear is 
entirely below water. . 

Her principal dimensions are: Length, 220 feet; beam, 34 feet; greatest draught, 14.5 
feet; displacement, 1,430 tons. She it to have two horiaontal two*oylinder o e mp w i nd 
engines, of 26 and 46 inches diameter by 2 feet 6 inches stroke, driring twin-aorawa^ It 
is estimated that the engines will develop 3,200 horse-power and a speed of more 
16 knots. The boileia, tbnr in namber, are cylindrical, 10 feet in diameter by 18 
in length, and are bnilt of steel. 

The Scont is to be armed with torpedoes, and is fitted with eleven >ywfiti^ tnhes, 
ton above and one below water. The below- water tube is in the stem. Of tiie above- 
water tabes two are fixed, one to fire directly ahead and one astern, and tine oihen, m 
broadside, are capable of being trained. She will also carry foar Mach B. L. R's, two 
on the forecastle and two on the poop. 

The Scont will be a fine sea-boat, and is designed to aeoompany the batUe-ehipe of the 
fleet Her coal capacity is 450 tons, and her probable cost $324,109. 

The design of this class of vessel has been so &vorably received that seven otIiecB ef 
1,600 tons displacement have been ordered, and are now in eonstmetion. Their names 
anr the Archer, Brisk, Cossack, Mohawk, Porpoise, Tartar, and one not named. These 
vessela «vill have a protective deck thronghont their length, and will cany a heavier 
battory than the Scont— eiz 6-inch B. L. R's on spoasons, two on the teecastle, two 
on the poop, and i' ^^o in the waist. 

FSAHCB. 

% 
» iw 

sTHK FOBSCIDABLK. 

The Formidable is a firstHdaas arL<xored harbette-tnrret twin-screw lineK>f-battto ship, 
bnilt of iron and steel. She was laid Mown in 1879, Unnched in 1885, at L'Orient, and 
will probably make her trial trip in I887. Her probable cost is 16,000,000 ficanos. The 
foUowing are her dimensions: Length, 104. 4 metors (349 feet 6 inches); beam, 21.34 meten 
(70 feet); draught, 7.9 meters (26 fleet); di:|ipUM»ment, 11,386 tons. There is a double 
bottom under all the midship part of the shi]\, and eleven water-tight bnlkheada, rising ss 
high as the armored deck, or 1. 10 meters (3 f<^t 8 inches), above the water-line. Beaidesi 
a number of longitudinal bunkheads complete \|ier subdivision and give her rigidity. The 
Formidable has a ram bow and several torpe4o.launching tubes. Her armament oon- 
sists of three 75-ton 42-centimetor (16.5-inch) ^uns in barbette turrets, all on t&e mid- 
ship line, of twelve 14-centimetor (5.5 inches) iii broadside, and eight Hotdikiss gune, 
of which two are mounted on the signal masts. T^e turrets have 40-centimeter (15. 7-inch) 
steel armor on their sides, with steel bnllet-pi^f hoods capping them. The whole 
water-line is protected by a steel belt varying frcim 35 centimetera (13.7 inches) at the 
extremities to 56 centimeters (21.6 inches) amidsloips, and there is a deck'armored with 
8-centimeter (3.1-inch) plates over all its length, except over the boilers and ma- 
chinery, where it is 10 centimetofB (4 inches). T^e total weight of armor is about 3,900 
tons. Her engines are both of the compound tl^ree-cylinder type, which wUl develop 
8,320 I. H. P., with forced draught, giving a spejled of 15.2 knots. The coal sapply is 
800 tons, good for 1,650 miles at fhll speed, or 3,6^ at 10 knots. Although she has two 
military masts she will be without sail power. Her crew vrill be 500 men. 

Ca'Iman. — Laid down at Toulon in 1877. Launched in 1885. 
INDOMPT ABLE.— Laid down at L'Orient in lfQ77. Lannched in 1883. 
Rkquin.— Laid down at Bordeaux in 1878. C^ontract built. Launched in 1885. 
Teb&ible. — Laid down at Brest in 1877. launched in 1881. 

These ships are armored twin-screw barbetU^-turret ships, built of iron and steel, 
and are meant for coast-guard use as well as for battle ships. 
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The following are the Caiman's dimensions: Length at water-line, 84.6 meters (278 
feet) ; breadth, 18 meters (59 feet) ; draught, 7.50 meters (24 feet 8 inches) ; displacement, 
7,230 tons. 

She has a heavy ram bow and a torpedo outfit, and will be armed with two 75-ton 
16.5*inch guns, each in its own turret, one forward and one aft. Each gun has an arc 
of fire of 270°. There are^ besides four 10-centimeter (3.9-inch) guns in barbette at 
the comers of the spar deck, which reaches between the heavy guns, and Hotohkias 
guns. She has 45-centimeter (18.6-incb) armor on the turrets, and 35 centimeters 
to 50 centimeters (14.8 to 20.6 inches) on the water-line belt, and 8 centimeters (3.1 
inches) on the armored deck. There are also steel hoods over the breech of the heaVj 
guns. The engines, from Creusot, are of the three-cylinder compound type, and are to 
develop 4,800 H. P., with natural draught, giving a speed of 14 knots. The boilers 
are twelve in number, vrith two fhrnaoes each, and are placed with their backs to the 
midship line. There are four smoke-pipes, two on each side. Just forvvard of the 
smoke-pipes is the conning tower, and forward of that is the tripod foremast, and then 
comes the forward gun. Abaft the smoke-pipes at some distance is another tower, then 
the tripod mainmast and the after gun. The masts are only for signaling and mounting 
Hotchkiss guns. The crew will number 500. Goet, about 10,500,000 francs. 

THB MILAN. 

This vessel was designed in 1879 for a torpedo dispatch vessel, but is now intended 
solely as a scouting vessel. The trials of her engines were completed in May, 1885. 
She was built at St. Nazaire by contract, and has the following dimensions: Length, 
92.4 meters (303 feet); breadth, 10 meters (32 feet 10 inches); draught, 3 meters for- 
ward, 4.60 meters aft (9 feet 10 inches and 15 feet 1 inch); displacement, 1,550 tons. 
She is built of steel and is very light, and has a swan-breaMed ram bow. She is unpro- 
Yided with torpedoes. Her armament consists of five 10-centimeter (3.9-inch) B. L. R's 
on hydraulic carriages, one on the bow, one on the stem, and the others on the broadside 
on shifting pivot carriages, to fire on either side, and eight 37-centimeter (IJ-inch) 
Hotchkiss guns. She -has twin screws, each worked by two compound tandem en- 
gines, and Belleville boilers* On her trial, at a little more than load-draught, she 
made 18.4 knots in a rather rough sea, developing 4.132 H. P. with natural' draught; 
more than had been expected with forced draught. This trial proves the Milan the 
fastest man-of-war in existence. Her rig is that of a three-masted schooner, and her coal 
supply is 300 tons. 

BELLKVILLS B0ILEB8. 

The Belleville boiler is of the same general i^pe as the Herreshoff boiler, well known 
in this country. 

As the result of extensive trials on board the French man-of-war Voltigeur, of 811 
tons and 1,000 H. P., this type is regarded with great favor in the French navy, and 
has been fitted in the new &8t cruiser Milan, of 1,640 tons and 3,800 H. P. 

The Voltigeur has six boilers — three on each side — placed back to back, separated by 
sheet-iron plates, and the group is roofed over with sheet-iron, serving to collect the 
gases of combustion and direct them to the smoke-piper. 

The furnaces are rectangular, about 4) feet square, with two doors on account of 
their width, and the grate-bars are very deep and undulating, so that they touch each 
other, forming lozenge-shaped air-spaces. This keeps the grate-bars cool, prevents 
clinker, and gives them a longer life. [In the latest boilers the grate-bars are tubular, 
and the feed- water passes tliix^ugh them on its way to the boiler, thus accomplishing the 
same result.] The walls of the furnaces are of fire-brick, which causes a very high tem- 
perature in the combustion chamber. Over each furnace are five ** elements,'' ot nests 
of tubes, forming the boiler. Each nest consists of two tubes horizontally and nine 
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tabes vertieally, joined together in paiis at their ends, so that water e&ters the first tobe 
at the bottom, passing successively through all the tabes till it issaes firom the last is 
steam. The heated gases pass directly upward between these water-tobes, and their di- 
rect impact prodaoes the maximum heating effect. 

Each element is connected by its first lower tube with an automatic feed-regulatorf 
separate for each boiler. On account of the small contents of the tubes it is neoessaiy 
that the supply of feed-water should be constant and regular. The last tabe is con- 
nected with a steam-drum or ** purifier '' at the top of the boiler, which serves tibe 
double purpose of drying the steam, which comes ap very wet, and of Seeing from im- 
purities the feed-water which flows through it. The purifier is cylindrical and containB 
a plate which gives a rotary motion to the entering steam, freeing it fiom the water in 
it by centrifugal force. The water from the feed-pump enter ing the purifier comes in 
contact with the steam, and the resulting quick rise of temperature predpitatea the cal- 
careous matter, which, however, is carried in suspension to the mud-drum, where it b 
blown out, while the water goes on to the feed-regulator. 

Before the steam gets to the boiler it passes throogh a general purifier, similar to the 
separate ones attached to each boiler. 

The following are the advantages claimed for the Belleville boiler:. 

(1) Slight danger in case of rupture, ovdng to small amount of water contained in 
the boilers. 

(2) Use of high pressures without danger. 

(3) Steam pressure is quickly raised. 

(4) Economy of fuel. 

(5) Light weight 

(6) The boilers are low, and ms^ be kept below the water-line. 

(7) Pressure in boUera may be varied quickly without danger of foaming. 

(8) No water is carried over to the cylinders. 

(9) Facility for repairs, as any element may be dismounted in a short time while the 
others remain for service. 

(10) Easily kept in order, as all parts are readily accessible. 

(11) Easily put on board, as it is made of small pieces which may be assembled on 
board. 

(12) On account of the high temperature of the combustion chamber hard coals may 
be used without the disadvantages usually attending them. 

The Board which examined the boilers in 1880 found that their economy of fhel was 
not great, that they were complicated, and that firing was harder work, but the new tabu- 
lar ftimaces are said to be easy to work. The Board's flr$t objection wu contradicted by the 
resuUs of an extended cruiae, 

BBLLSVILLB SPEED BEGULATOB. 

The main engine-shaft works two little pumps which force water through a regulator 
against the pressure of a spring. The outflow of the water is by a graduated valve. The 
spring of the regulator controls the throttle- valve of the engine. It is evident that if the 
speed of the engines or position of the valve is altered the throttle- valve will move, owing to 
the change of pressure on the spring. The delivery of the pumps, the size of the valve« 
and strength of the spring are so proportioned that at the normal speed of the engines 
sufficient steam is admitte^ to maintain that speed. The apparatus is thus a quick- 
acting speed regulator or governor if left to itself, while by working the cock controlling 
the outflow the speed may be altered. By connecting this valve with the captain's 
conning tower he is given instant and direct control of the speed of the ship. 

AcHEBOK. — Launched at Cherbourg May, 1885. 
CocYTB— Phleqethon — SxYX.— Building at Cherbourg. 

The Acheron is a twin-screw armored steel gunboat of the following dimensions: 
Length, 55.2 meters (181 feet); breadth, 12.30 meters (40 feet 4 inches); draught, 3.6 
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meters (11 feet 10 iachee); dLsplacetnent. 1,640 tons. She carries a 27-centimeter (lOj- 
inch) gnn in a barbette turret forward, and two 10-centimeter (3.9-inch) gnns amidships, 
one on each side. The bridge reaches over them, and the sides tumble home, to give 
each a full semicircle of firing arc. At the forward edge of the bridge is the circular con- 
ning tower, out of which rises a military mast. The whole water-line is belted with 
■9^ inch armor. There will be four boilers, each*with one furnace, and the speed will 
be 13 knots. 

CONDOR— EPEBVIEB—FAUCON—VAUTOUB. 

These ships are of the class officially known as cruising torpedo^hips (croiseurs-torpil- 
lenrs). They are identical in design. The first two are building at Rochefort and the 
others at ToulOn. 

The Condor is the most advanced, and was launched in May, 1835. She is built of 
steel, and the following are her principal dimensions: Length, 69.75 meters (229 feet); 
breadth, 8.9 meters (29 feet); draught, 4.24 meters (14 feet); displacement, 1,260 tons. 
She has a swan-breasted ram bow and five above-water torpedo-launching tubes in- 
stalled between decks, two on each broadside and one as a stemchaser. She has, besides, 
five 10-centinieter (3.94-inch) guns, one of which is a stem-chaser under the poop, two 
are bow-chasers under the forecastle, firing from ahead to the beam, and two more are 
in barbette half- turrets abreast the smoke-stack and are protected from plunging fire 
by the bridge which extends over them. In order that these two guns may command 
'the entire horizon, the sides tumble home very much to allow them fore-and-i^fb train. 
There is an armored deck reaching fore and aft, protecting the machinery, magazine, and 
steering gear, and the ship is divided into water-tight compartments above the armored 
deck. She has twin screws, with engines aggregating 2,000 I. H. P., and giving an esti- 
mated speed of 17 knots, and is three-masted with leg-of-mutton sails. The officers' 
quarters are under the poop. 

30MBB — COULEITVBINE — DAOUE — DBAGONNE — FLECHB — LANCE — SALVE — SAINTE- 

BABBE. 

These vessels form a squadron of torpedo-dispatch boats (avisos-torpilleurs). The con- 
struction of the first six was given to a private firm. Forges et Chantiers du Havre, and 
the Bombe, the first of the squadron, was launched on April 16, 1835. She is built of 
steel and of the lightest possible scantling. Her principal dimensions are as follows: 
Length, 187 feet 10 inches; breadth*, 20 feet; draught, 5 feet 6 inches; displacement 321 
tons. She has a ram bow and two torpedo-launching tubes, and is armed with two 
9-centimeter (3.54-inch) guns and three machine-guns. The engines work twin screws, 
and the I. H. P. is to be 1,800, giving an estimated speed of 17 knots. In June, 1885, 
the Bombe made 18 knots. The coal bunkers extend over the boilers. She is three- 
masted with leg-of-mutton sails. 

The following is the classification of torpedo vessels and boats recently adopted in the 
JPrench navy: 

I. Torpedo-cruisers (croiseurs-torpilleurs) : Displacement of from 1,260 to 1,280 tons. 

II. Torpedo-dispatch boats (avisos-torpilleurs): Displacement from 320 to 360 tons. 

III. Sea-going torpedo boats (torpilleurs de haute mer) : DUiplacement of 50 tons and 
•over. " 

IV. Coast-guard torpedo boats (torpilleurs-garde-cdtes): a, displacement 25 tons; 6, dis- 
placement 50 tons. 

V. Picket torpedo biats (torpilleur^-vedettes): Displacement less than 25 tons. 



118 



ITALY. 

THE BUOGIBBO DI LAUIUA, FBAXCBSCO M0B08INI, ANDBEA DOBIA, BE UMBKBIO^ 

AND SICILIA. 

Beaides the Italia and Lepanto, launched in 1880 and 1882, and now being completed^ 
the Italians continue to make other formidable additions to their fleet. 

The Ruggiero di Laoria, Francesco Morosini, and Andrea Doria, are in different stages 
of advancement; while the K^ Umberto and Sicilia have recently been laid down. 

The Lanria was launched in August, 1884, and the Morosini in June, 1885. These 
vessels are of the same size as the Dnilio, with all the improvements of oonstmctioii, 
armament, and armor made since 1875. Their displacement is 10,000 tons and theU 
horse-power 10,000. 

The Doria, not yet launched, and the R^ Umberto and Sicilia are to be sister ships to 
the Italia. It is intended, however, to give the latter pair of ships 15,000 horse-power. 

All these ships are to carry four lOO-ton B. L. R's, in addition to a number of 6-indi 
B. L. R's, rapid-lire and machine guns. They will be protected with 17.7-18.5 inches 
of steel armor. 

THE GIOVANNI BAIT.SAN. 

This vessel was laid down by Sir Wm. Armstrong and Ck). at Elswick in 1882, and 
was delivered in May, 1885. 

She is* a steel cruiser, schooner-rigged, similar to the Esmeralda but rather larger, 
having the following dimensions: Length, 2S0 feet; breadth, 42 feet; draught, 18} feet; 
displacement, about 3,100 tons. She has a ram bow and three under- water launching 
tubes for Whitehead torpedoes. Her armament consists of two 10-inch B. L. R's, 
mounted as bow and stejn chasers, loaded and worked by hydraulic gear, with arcs of 
fire of 240° each ; six 6-inch 4- ton guns on Albini central-pivot carriages mounted in broad- 
side; two 6-pounder rapid-firing guns of the Elswick type, andHotchkiss and Nordenfeldt 
machine-guns. The guns are protected by heavy steel .shields attached to the carriages, 
and the light guns aloft are mounted in small revolving turrets. There is an under- 
water protective steel deck 1} inches thick and cork- filled cellular compartments along 
the water-line. The steering gear is hydraulic. There are twin screws, and the en- 
gines developed upon trial 6,000 I. H. P., making 116.5 revolutions with a speed of 17.5 
knots. The engines and boilers are of the Esmeralda type. The ooal supply is 600 tons, 
good for 5,000 miles at 10 knots. 

THE ETNA, STROMBOLI, AND VE.SUVIO. 

These vessels are classed as torpedo-rams and are now in process of construction ; the 
first at Castellamare, the second at Venice, and the third at Leghorn. The Stromboli 
will be launched during the summer. 

These are the largest torpedo-rams yet laid down by any nation. They are similar in 
design to the Giovanni Bausan. Their principal dimensions are: Length, 284 feet; beam, 
43.3 feet; draught, 19.4 feet; and displacement 3,474 tons. 

JHE ABMOB FOB THE LEPANTO. 

It is known that after the armor trials at Spezia, in October and November, 1884, 
M. Schneider, of Creuzot, was awarded the contract for providing the armor plates for 
the Lepanto. The contract, requires the delivery of the plates, of 48 centimeters thick- 
ness, at the price of 1,955 francs the ton. The total weight of armor required is about 
1,700 tons. The order will be delivered in two lots, and on^ plate of each lot will be 
subject to a firing test. 
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This test will be under conditions much more severe than those governing that of the 
English compound plates intended for the Italia, which consisted in a single shot fired 
ftom a 45-ceQtAneter gun, aimed at the center of the plate, with a force exceeding by 
one-quarter that necessary to have pierced a wrought-iron plate of the same thickness. 
In the middle of the anterior face of the plate, 2.50 meters wide z 3.20 meters long, will 
be traced an equilateral triangle, whose sides are 1.25 meters long, the apexes being 
distant from the nearest edge at least 70 centimeters. 

A 45-centimeter cast-iron projectile will be fired at each apex. The energy of the first 
shot will be that which is theoretically necessary to pierce an iron plate of the same 
thickness. The projectiles in the lajst two fires are to have energy sufficient to pierce an iron 
plate of one-fouryi greater thickness. 

In order that the lot jnay be accepted it is required that none of the projectiles 
shall entirely pas.^ through the plate, and that after the first two shots no piece of the 
plate shall be detached so as to uncover the backing; it is permitted that some pieces 
may be knocked off by the third shot. 

If the plate thus tested does not satisfy the conditions, the contractor will have the 
right to present another of the same lot, to be subjected to the same proof; and the insult 
will determine the definite acceptance or rejection of the lot. 

It is believed in Italy that the Creusot Works will succeed in mastering these difficult 
conditions. # 

GEEMANT. 

THE OLDENBl'RG. 

This ship was launched in December, 1884, by the Vulcan Company at Bredow, near 
Stettin. She was originally designed to be of the Sachsen type, but was essentially mod- 
ified during construction, and is now much smaller than the Sachsen. She is intended 
for service in the Baltic principally. Her dimensions are as follows: Length, 75 meters 
(246 feet) ; breadth, 18 meters (59 feet) ; draught, 11 meters (36 feet); displacement, 5,200 
tons. She is armed with six long 24-centimeter (9^4-inch) guns in the central battery, 
and two more of the same size forward. There are also four 15-centimeter (5.9-inch) 
guns on the poop, besides three 7*centimeter (2}-inch) Hotchkiss guns and two 8-centi- 
meter (3.1-inch) boat guns. There are torpedo-tubes, and a ram bow. The central re- 
doubt is protected by plates of 33 centimeters (12.9 inches), from Dillengen. She has 
twin screws and compound engines, aggregating 3,900 1. H. P. each, with four cylinders. 
The speed will be 14 knots. 

THE ALEXANDRINE AND ARCONA. 

The Alexandrine was laid down at Kiel in July, 1831, and was launched in February, 
1885. She belongs to the class of unarmored cruiser-corvettes, is barque-rigged, and 
has a two-bladed hoisting-screw. Her dimensions are as follows: I^ength, 68 meters 
(223 feet); breadth, 12.5 meters (41 feet); draught, 5 meters (16 feet 5 inches); displace- 
ment, 2,370 tons. She is of iron, sheathed with a double layer of teak, and coppered; 
and is armed with ten lOj -centimeter (4.1-inch) guns, four machine-guns, and one torpedo- 
tube. The speed will be from 14 to 15 knots, with a horse-power of 2,400. There are 
two fire- rooms, with four cylindrical boilers in each. 

The Aroona was launched in May, at Dantzig, and is a sister ship to the Alexandrine* 
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KirssiA. 

THE TCHESMB, SINOPB, AND CATHERINE II. 

The first two are being bailt at Sebastopol bj the Black Sea Steam Nayigation Com- 
pan J, and the third at the Nicolaief dock-yard. They are sufficiently advanced to be 
launched during the present summer. They are barbette battle-ships protected on the 
water-line by 10 to 15 inches of compound armor. Their dimensions are: Length, 314 
feet; beam, 69 feet; draught, 25 feet; and displacement, lO.lBl tons. They are to be 
fitted with three-cylinder compound engines driving twin screws, developing 9,000 hozae- 
power and 16 knots speed. • 

The battery will consist of six 12-inch B. L. R's mounted in three pear-shaped towezs 
covered with 12 inches of armor, one 6-inch pivot gun astern, and six 6-incfa rifles in 
broadside. (It is probable that some of the barbette guns will be mounted on dis^ 
pearing carriages.) 

The cost of each of these ships is about f>3, 131,000. 

THE ADMIRAL NAKHIMOFF, MOSKWA, ADMIRAL ARKASS, AND ALEXANDER II. 

These are armored barbette crui^Aof similar design, but different dimensions and 
armament. 

The Nakhimoff is protected on the water-line by a compound armor belt of 8 to 10 
inches thickness. Her principal dimensions are: Length, 333 feet; beam, 61 feet; 
draught, 25.9 feet; and displacement, 7,781 tons. It is expected that the compound 
engines will develop 8,000 horse-power and drive the vessel at 16-knot speed. 

The battery consists of four 9-inch B. L. R's mounted in four barbette towers pro- 
tected by 12 inches of armor, and ten 6 -inch B. L. R's in broadside. 

The Nakhimoff will be launched at St. Petersburg this autumn. Her estimated cost 
is $1,910,000. 

The keel of the Alexander II was laid down this spring at St. Petersburg. This tvs- 
sel will be somewhat larger than the Nakhimoff, will be protected by armor 14 inch@ 
thick, and will carry two 12-inch, four 9-inch, and eight 6-inch B. L. R's. 

The Moskwa and Admiral Arkass are smaller than the Nakhimoff, being of 5,754 tons 
displacement. Their barbette armor is 12 inches thick, but the belt is reduced in thick- 
ness to 5.8 to 8.3 inches. 

The Russian Government also intends to begin the construction at St. Petersburg of 
an armored vessel of 8,632 tons displacement. The battery will consist of two 9-inch 
and four 8-inch B. L. R's in barbette towers, and eight 6-inch B. L. R's in broadside. 



BRAZIL. 

THE AQUIDABAN. 

The Aquidaban waa built by Samuda Bros. She was laid down in June, 1883, and her 
trials were finished in May, 1885. She is a ship-rigged, twin-screw, armored turret ship 
of the following dimensions: length, 280 feet; breadth, 52 feet; draught, 18 feet; dis- 
placement, 5,000 tons; is built of Siemens steel, has many water-tight compartments, 
and is sheathed with wood and copper as high as two feet above the water-line. She 
has a ram and five Whitehead torpedo ports. The armament consists of four 9-inch 20-ton 
Armstrong guns, mounted with hydraulic gear, in two echelonned turrets; four 5]-inch 
Armstrong guns, on Vavasseur carriages, mounted on the upper deck, two firing right 
ahead and two right astern ; and fifteen Nordenfeldt guns. 

The turrets have 10-inch steel-faced armor and revolve in an armored breastwork pro- 
tectiug the loading gear. The engines, boilers, and magazines are protected by a 10- 
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inch to 11-inch water-line armor belt seven feet wide. There is a 2-inch steel deck 
extending fore and afl, which dips below the watei^line at the extremities, strengthening 
the ram and protecting the tiller and steam steering-gear, and the engines are of the 
three-cylinder compound type. The boilers are eight in number. On the measured mile 
trial they developed 5,270 I. H. P. with natural draught, giving 15.257 knots, the con- 
tract being for 3,500 H. P. and 14 knots. With six boilers and forced draught the I. H. 
P. was 6,210 and speed 15.8 knots. With one screw the speed was 11.5 knots with 15° 
helm-angle. 

CHILI. 

THE ESMERALDA. 

In April, 1885, the Esmeralda ran from Valparaiso to Gallao, a distance of 1,292 miles, 
in one hundred and eight hours. The last eight hours of the run the engines were just 
turning over. Allowing 4 knots speed for these eight hours, the distance run in one 
hundred hours was 1,260 miles, making the average speed 12.6 knots. The speed by the 
log for theione hundred hours was 14.56 knots. The revolutions varied from 75 to 90 a 
minute, averaging 82.3. The average consiimption of coal per hour was 4,560 pounds 
per hour. The boiler pressure varied from 65 to 84 pounds, but was usually from 75 to 
80 pounds. The wind was always very light. The current was £Ekvorable. 

During the exhaustive trials before her departure from England the highest speed 
attained by the Esmeralda was 18| knots per hour. 

The coal consumption is as follows: 

Tons per day. 

At 18 knots _ _ - 200 

At 17 knots 150 

At 16 knots --- 100 

At 15 knots _ 80 

At 12 knots _ -- 40-45 

AtlOknotB - - 25 

At 8 knots -- 18 

Coal capacity, 600 tons. 

Revolutions at full speed, 120; at 12 knots, 70. 

JAPAN. 

THE TAKACHIHO-KAK AND NANIWA-KAN. 

These ships, of the general type of the Esmeralda, were built by Sir Wm. Armstrong 
& Co. for the Japanese Government, and were launched May 16 and March 18, 1885, re- 
spectively. 

They are twin-screw steel cruisers, of the fastest and most heavily armed type, and 
are the largest ships yet built by this firm, having the Ibllowing principal dimensions: 
Length, 300 feet; breadth, 46 feet; draught, 18} feet; displacement, 3,600 tons. They 
have ram bows and can discharge Wliitehead torpedoes from four above- water ports, 
and are armed with two 28-ton 28-centimeter (10] -inch) guns, mounted on central pivot 
carriages as bow and stern chasers; six 15-centimeter (5.9-inch) guns in broadside on 
central-pivot carriages; and ten 1-inch machine-guns and two rapid-firing guns, besides 
four Gatling's mounted in the tops of two military masts. All the guns except the 
Gatlings are on the upper deck and carry steel shields attached to their carriages. 
Each ship has a protective deck, from 2 inches to 3 inches thick, extending fore and aft, 
with the sides curving below the water-line, and the hulls are minutely subdivided. 

The engine-rooms and fire-rooms are doable, and the engines are to develop about 
T,500 I. H. P., giving a speed of from 18 to 18J knots. 
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ORDNAJSTCE. 



nVITED STATES. 



The batteries of the new craisers are in a forward state, and will be ready before the 
ships are completed. The 6-inch B. L. K's for the Atlanta are practically finished. 
One of the 8-inch B. L. R^s will be proved shortly at Annapolis. 

The building of these gans has been allotted as follows: 



6-inch. 1 6>iiicfa. S-indi. 

_ -_- I - - , 

To the Washinfirton navy-yard ' 2 . 10, 4 

To the Routh Boston Iron Works 6 ' 2 

To the West Point Foundry < 5 i 2 

Total : 2 21 8 



To these should be added two 10-inch B. L. K's for the Miantonomoh and one 10}- 
inch for the Puritan. These are building at the Washington yard, but are in a more 
backward condition owing to the delays in the delivery of the gun foigings by foreign 
makers. 

Designs are completed and calculatiens made for 12 to 16 inch B. L. K's. 

The practice with the 6-inch (Mark I) may be referred to as offering the confident 
hope of better results as to velocity and pressure from the American brown powder than 
those given by the German cocoa powder. With a charge of 50 pounds of powder and 
100-pound projectile at least 2,000 f. s. may be the velocity expected. The 6-inch B. L. 
R. has given a range of over 7,000 yards at 10^ elevation. 

The following table shows the weights of gun, charge, and projectile for each elaas: 



Gun. 



W^jjt of I c^^^ ' Projectile 



5-inch B. L.. R.. 

6-inch B. L. R... 

8-inch B. L.R... 
10-inch B. L. R.. 
lOi-inch B. L. R. 
12-!nch B. L. R... 
le-inch B. L. R.. 



Pounds, 
6,200 
11,000 
27,060 
06,000 
64,500 
100,000 

(♦) . 



Founds. 

ao 

50 

• 125 

2S0 

275 

425 

1,000 



Pounds. 
CO 
100 



500 
SO 

so 

S,OO0 



* One hundred and ten tons. 



The secondary battery of Hotchkiss guns for the new cruisers is to be as follows: 



Chicago. 



Two 57«"» rapid Are. 
Two 37««» rapid fire. 
Four 47'"™ revolving cannon. 
Two .37"'" revolving cannon. 
Two Gatlings. 



Boston and Atlanta. 



Two 57«'«» rapid fire. 
Two 47«" rapid fire. 
Two a?*""" rapid fire. 
Two 47"™ revolving cannon. 
Two 37""» revolving cannon. 
Two Qatlings. 



Dolphin. 



Two 57»" rapid fire. 

Two 47™» revolving cannon. 

Two Gatlings. 



The Ordnance Department, Washington navy-yard, has annealed and is boring ft 
10-inch tube for a Woodbridge wire- wound gun for the Army. 
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' THE HOTGHKISS BAPID-FXBING GUN. . 

The limit of weight imposed on machine-gans admits of very small calibers only un- 
less the number of barrels is reduced, and to meet the need for a rapid-firing gun of 
fairly large caliber Mr. Hotchkiss designed his single-barrel gun, which fires from fifteen 
to twenty rounds a minute. 

The following is a description of the principal features ef the gun: It is fixed on a 
pivot, making it a non-recoil gun, is aimed by a man supporting himself on the shoulder 
rest attached to it, and has a pistol grip, with a trigger for firing. 

The breech is closed by a wedge moving vertically in a slot through the gun, the front 
face of the wedge being perpendicular to the bore. The wedge has cut in its right face 
a peculiarly curved slot which engages the end of the crank, giving motion to the wedge. 
Inside the wedge is the hammer and firing arrangement, which is worked by a cocking 
cam on the crank axle. 

Owing to the shape of the slot in which the crank works, when the breech is opened 
the wedge is motionless until the hammer is cocked, when the wedge descends. As the 
wedge clears the bore a slot in its left side throws the extractor,, carrying the shell 
directly to the rear. The new airtridge is inserted and the reverse motion of the crank 
raises the wedge and brings the firing-gear against the trigger. Safety from accident la 
afforded by the fact that the firing-hammer cannot protrude through the face of the 
wedge until the wedge is home, and the trigger is quite disconnected from the rest of 
the firing-gear, acting only by contact. 

Hotchkiss rajnd-firing ffuns. 
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NOTES UPON IMPROVE3IENTS IN ORDNANCE. 



No radical changes have taken place dnring the last year in guns building for foreign 
governments, though some advance has been made in details by which those now being 
put in service have been improved. England still holds the lead in the manu&cture of 
heavy guns, and those now bnilding for her navy will combine whatever is found good 
either in manufacture or principle. 

The cup gas-check has given way to the DeBange obturator, and the screw breech- 
block has been placed in the jacket, instead of the tube. Great length of bore, large 
chambers, and slow or progressive powders are still the main features of foreign gun- 
nery, though as a marked divergence ftom these may be cited the Hope system, which 
is at variance with almost all of the principles heretofore taught or practiced in gun- 
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nerj. This system, which takes its name from Lientemint-Coloiiel Hope, commanding 
First London Artillery Volunteers, consists in the inetantaneoos combostion of the oitzre 
charge and the motion of the projectile before the chaige is ignited. 

To accomplish this the cartridge is of peculiar construction. The metal case, sudi 
as is used for small-arms, he makes use of as the most perfect system of obturation. 
Through the center of the charge runs a hollow cylinder, the rear end of which contaiiis 
100 grains of fine quick-burning powder, while the forward end rests against the projectile 
This he calls his small cannon, and is intended to start the projectile in motion befioire 
the combustion of the main chaige. Along the entire length of this central cylinder are 
numerous holes of different sizes, those at the forward end being largest, and ail being 
covered by paper or cloths. This cloth covering is thickest at the rear and decreases in 
thickness towards the front, where it is quite thin; the object sought being to. ignite 
the charge simultaneously at many points and thus to cause what the inventor terms an 
explosion or instantaneous combustion of the entire charge. The charge is also of the 
most rapid-buming powder, and equal in weight to the projectile, which is also modified 
in shape, being pointed at the base as well as the point. By these means the inventor 
hopes to maintain the muzzle volocity for a longer time, as the form of projectile claimed 
is to be that offering least resistance in air. 

To stand the heavy strain of explosion^ Colonel Hope has patented a process of fluid 
compression by which he hopes to obtain a dense and homogeneous steel, but as this 
requires a new and expensive plant no guns as yet have been built upon this system. 
A hooped gnu, however, representing his firing principle was built at Terre Noire, Franee, 
which at trial gave excellent results. It will be more accurately described in the Frendi 
ordnance. The breech-block and chamber are also on a different system from that used 
in any large gun. The breech-block is in the form of a curved wedge hung by a doable 
T-piece, on the roof of the bore to the rear, about which it pivots. The chamber is a 
perfect truncated cone, by which loading and withdrawing the metallic caae is made 
easy, and the shoulder at the junction of the chamber and bore is done away with, as it 
is a very gentle slope from the breech to the cylindrical part of the bore. 

The Armstrong 10.2-inch Riband Gun. — In April, 1884, experimentB were carried on at 
Shoeburyness with Armstrong's new 10. 2-inch B. L. K. on the riband system. The weight 
of this gun is 21}^ tons and its length 31 calibers. Over 70 rounds with high chaigeB 
were flred without accident, though some fault was found in the cup gas-check and some 
scores were found in the bore from defective bands. 

In these trials Palliser shells with Yavasseur rotating rings were used, the ring? 
being placed in front of the old band. The following table gives some of the principal 
results obtained: 



r'h*^^ Weight of i Initial ' ^l®"!!.^ 

<^^^^«e. projectile, i velocity.' gch*^"*" 



Poundt. 

245 pounds prismatic powder 450 

240 pounds prismatic powder 450 

235 pounds prismatic powder 450 

235 pounds prismatic powder 500 



1 1 
\ F. t. \ 


Ton*. 


, 2,040 


21.9 


1.978 


21.e 


1,«0 


20.2 


; 1,848 

\ > 


20. S 



With a charge of 260 pounds and projectile of 502 pounds this gun gives a penetra- 
tion at the muzzle of 20.4 inches in wrought iron. 

It will be noticed that the pressure in the bore was the same with 235 pounds of 
powder both with the 450 and 500 pound shot, which conforms to the principle as laid 
down by Colonel Hope, which is that the strain on the gun comes before the shot moves. 

The Schultz system. — At Elswick two guns on this system were tried last March. 
These guns were of 6 and 9 inch caliber. Velocities as high as 2,296 f. s. were reached, 



125 

bnt with very high pressures. This system has two distinct features: First, wire wind- 
ing, and second, the independence of the breech coil, which relieves the tube from, longi- 
tudinal strain. 

Heavy guna building and ordered, — The English Government haa ordered three 110- ton 
gnns — one to be finished in October, 1885, one in Januaiy, 1886, and one in April, 
1886. These guns wUl cost £19,500 each. They are intended for a charge of 900 pounds 
of coooa powder and a projectile of 1,800 pounds. 

Prom experiments with the heavy guns built for the Italian Government a velocity of 
2,020 f. & is looked for with a pressure of 17 tons per square inch. 

In May the Government commenced the construction at Elswick of a 112-tbn B. L. R. 
gnn having a length of 522 inches, or nearly 33 calibers. This gun will have a caliber 
of 15.9 inches, and the carriage will weigh 91 tons. 

New d-inehgun, — ^The new 5-inch gun now manu&ctuxed at Woolwich, and miscalled 
the Vavasseur 5-inch gun, is a good representation of the new class of English breech- 
loailuig high-powered guns, embracing all the advantages of the various systems in 
▼ogne and combining in one weapon all that is thought to constitute perfection in gun- 
nery. Its weight is but 38 cwt., though those to follow will weigh 40 cwt. 

The general dimensions of this gun are: Length, 11 feet 7^ inches; extreme diameter 
of breech, 17} inches; length of the cylindrical part of the bore, 25 oalibers; diameter of 
powder chamber, 5} inches. 

Weight of charge, 16 pounds; weight of projectile, 50; penetration in iron, 8.7 inches; 
initial velocity, 1,800 f. s. 

It is built entirely of tough steel, and consists of an A tube and jacket, without any 
of the other tubes or coils common to other guns. The tube and jacket aro seenred to- 
gether by a key-ring covered by apioop. The De Bange obturator and percussion primer 
axe used. 

New 9-ineh gun, — ^The new pattern 6-indi gnn B. L. B., to be known as liark lY, soon 
to be eonstructed in England, will have some improvements in the breech-clwing mechan- 
ism and a modification of the rear end of the tube, which will be built heavier, to sus- 
tain a long-o(mtinued firo. 

Oave foag under fire. — During the last year two guns of new construction have given 
way in England — one a 6-inch and the other a 9.2-inoh; the first on board the Active, 
and the second while under trial at Woolwich. The first was built at Elswick, and had 
undergone proof-firing. It was then put on board the Active for the trial of a Vavaasenr 
carriage. The service charge is 34 pounds of powder and a 100-pound projectile, while 
at the time it ga^e way it was loaded with but 17 pounds of powder and an 80- 
pound projectile. Four and a half feet of the muzzle was blown off and fell in three 
parts. The break was five feet from the muzzle, on the left side of the gun, and ex- 
tended at an angle of about 45^ to a point on the right side about four feet from the 
muzzle. The fhu^ture showed no imperfection in the steel. A committee that examined 
into the cause of the accident came to the conclusion that a tool or some other obstruc- 
tion had been left in the gnn, and that if the usual scaling charge had been fired the 
accident would not have occurred. 

The 9.2-inch which gave way under experimental firo was a modem B. L. R. on the 
hoop system. It had been loaded at the time of the accident with 200 pounds of ex- 
perimental powder (black cylindrical powder). The entiro chase from 3 feet 2 inchea 
forward of the edge of the trunnions burst into a multitude of fragments, some of which 
wero carried nearly a mile. This accident seems to have caused distrust in this pattern,, 
and the impression prevails that the chase is not heavy enough to stand the firo of a 
slow progressive powder, with which the strain is carried much farther forward than 
with the older kinds. No other solution has been offered for the accident,*and it is. 
thought that in feature the chase rings will be carried nearer the muzzle. The romain* 
der of the gun was uninjured. 
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New patents. —Among the important patents taken oat last year in England for im- 
pioyements in gun-constmction and gnn-carriages are the following: 

By Albert Saav^, for loading turret guns in any position: The improvement eonsiatB 
in a hollow central pivot of considerable size: that is, large enough to allow the pro- 
jectile and the two half-charges to come np in a car at one time. This car is moved up 
and down the hollow pivot of the turret by hydranlic power, and by guides on the inside 
of the pivot and a lever on the car it is directed to the loading position in rear of tin 
gnn. This patent includes one also for checking the recoil of tunet guns. 

By Eardley Maitland, Colonel Royal Artillery, for locking hoops: This oonsislB ia 
making each hoop or ring with lugs and spaces of equal siie and a apace behind eachliig 
equal in size to the lug itself. The hoops are listened by placing one over the other, so 
that the lugs shall come in front of the spaces when it is forced on to the depth of Ike 
lug and turned, so that each lug comes behind its fellow. The vacant apaeea an tiien 
filled with steel blocks which prevent any motion of the ring. 

By Lieut. Col. William Hope, V. C, fbr an improvement in gun conatmetioD: It«Qii- 
aists in an annular mold of great strength, into which steel is poured, and while alill 
liquid subjecting it to great pressure by an annular piston moved by hydraulic power. 
When the metal has cooled below the welding point the core of the mold is vritiidrawn 
and mandrels of different sizes forced through the center of the casting, compressing the 
metal still more. This is continued, using a mandrel of laiger size each time, until llie 
metal has cooled and set. 

THE LABOE8T OUN TET DBSI017ED. 

A monater breech-loader, to be constructed at Woolwich on the wire-wound system, 
has just been designed for coast defense. It far surpasses any gnn yet propoaed. Its 
genend dimensions are as follows: 

Weii^t, 156 tons; weight of lai^gest foiging, 30 tons; weight of powder chaige, 1,700 
pounds; wei^t of projectile, 3^000 poondss total length, 61 feet 11 inchea; length of 
bore, 700 inches, or 41 caliben and over; estimated muzsle velodty, St,500 f. &. 

F&AirCE. 

For coast-defense guns, the French are now oonatmcting cast-iron bodies, hboped and 
tubed with steel, of the model of 1870 and 1871, but with longer and lai^ar chambwa. 
The caliberi of those now building of this pattern are the 27 and 32 centimeter. The 
guns are also longer than the model of 1870, having a bore of 25 calibera, which will 
increase the velocity, so it is hoped, by some 35 or 40 meters. As yet none have been 
aubjected to proof. 

The guns building for the navy are all of steel. Those of the model of 1875 to 1879 
«re hooped and tubed, and intended for the armored ships. These guns are of 34 and 37 
centimeten. They have a length of bore of 21 calibers. The 37-centimeter will wei^ 
from 72 to 75 tons and will throw a projectile of 560 kilograms (l,232.pound8) at a ve- 
locity of 620 meters per second (2,034 f. s.). 

The largest range of calibers, however, are being buUt on the model of 1881. These 
are of steeL hooped, but not tubed^ and are of the following calibers: 6}, 9, 10, 14, 16 
(light), 16 (heavy), 24, 27, 34 (short), and 34 centimeters (long). 

The 34-oentimeter gun will weigh 54 tons. These guns, beginning with the 14-cenfim- 
eter, have great length of bore, viz, from 28 to 30 calibers, except the 34-oentimeter 
(short), which has a length of 21 caliben. No cbansce is to be made in the prqjectiles at 
present in use, except for the 14'Centimeter gun, which will use a shell of 30 kilognuns, 
instead of 28 kilograms. 

Experiments being carried on at €hivre will, it is expected, end in the adoption of the 
army shrapnel for the lighter guns, viz, of 6}, 9, and 10 centimeters. This shell has but 
a small angle of divergence. 
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The proof of the 9}, 9, 10, 14, and 16 centimeter (heavy) has already heen made. 
In the last two calibers velocities of 600 meters (1,968 f. s.) have been reached with a 
preesnie of 34,300 pounds per sqnare inch, using a shell almost doable the weight of 
powder chaige. Eqnal saooeas is expected in the guns of larger calibers yet to be 
pfoved. 

New patents, dke. — Colonel De Bange has this year patented an improvement on his 
gas-check, which has been so universally adopted. It consists in using a double, in- 
stead of a single ring of asbestos, and also an improved primer, preventing entirely the 
escape of gas. 

In the new patent the plug has a central hole through its entire length, into which 
is inserted a bouche, which is screwed into the back end of the hole and reaches a little 
farther than the fh>nt end of the plug. This bouche has a block and pin in the fiice of 
the plug, preventing it from turning and at the same time holding the movable head of 
the plug in place. The under side of the movable head has a projecting annular flange 
separating the inner and outer rings of asbestos. The outer one serves as a gas-check 
for the plug itself, while the inner ring serves as a gas-check for the bouche. The 
primer has also the same general principle as the breech-plug, viz, that of a movable head 
and an elastic ring back of it. Upon this movable head is an ordinaiy straight friction 
tabe, the wire of which ends in a conical head. On the side of the primer are two lugs 
which fit in two slots in the rear end of the bouche, so that a partial turn secures the 
primer in place in the same manner as the breech-plug is secured. The action of this 
primer is simple. At the moment of firing the shock of discharge ibroes back tbs mov- 
able head of the primer, compressing the elastic ring, thus closing the passage of gas be- 
tween it and the bouche, while the oone upon the end of the friction wire is hauled 
tightly into hole at the rear end of the friction tube, thus closing all passage of gas 
around the friction wire. The primer can only be introduced when the breech-plug is 
entirely closed. 

It is claimed that this new improvement renders the loading more rapid and prevents 
all eacafw of gas, so that cleaning the breech apparatus during action is not required. 

The Hope high-powered gun of 1^ millimeters (5 inches) built at Terre Noire was last 
year tested with good results. It is constructed entirely of steel, and consists of a cen- 
tral or A tube with two series of strengthening hoops. The first series consists of three 
hoops, the rear one being secured to the A tube by a screw thread, while the second is 
locked to the first by being shrunk over it at the front end, where there is a slot in which 
fits a corresponding ledge on the second ring. The third is secured to the second in like 
manner. The second series consists of five hoops, three of which are one meter in 
length. The fourth is the trunnion ring, and the fifth is a little less than a meter in 
length. This series is locked to the second, so that the entire gun forms as near as pos- 
sible one compact mass. The breech is dosed by the ordinary screw plug. The powder- 
chamber is 2i meters long, or about 16 calibers. The chaige is 30 kilograms, or about 
66 pounds, which is also the weight of the projectile. The length of the rified portion 
of the bore is 34 calibers, and has a right-handed twist with 24 lands. The projectUe 
is 3 calibers long. 

Two series of trials were made last year with this gun. The first was at a steel plate 
195 millimeters (7.7 inches) thick. The first shot was fired with a charge of 14 kilo- 
grams (30.8 pounds), when the pressure in the bore was 3,287 kilograms per square 
centimeter (46,967 pounds per square inch). The plate was pierced, though the pro- 
jectile broke in four pieces. The velocity at this discharge was 585 meters (1,919 f. s.). 
At the second fire a charge of 12 kilograms (28.4 pounds) was used, when the muzzle 
velocity was 567 meters (1,860 f s.)« and the pressure 2,892 kilograms per sqnare cen- 
timeter (41.314 pounds per square inch). At this fire the plate was broken in half, while 
the projectile, which was of soft steel, remained uninjured. 

In the second series the plate used was 257 millimeters (10. 1 inches) thick, also of steel. 
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The fiist shot of this series was fired with a charge of 21 kilograms (46.2 poands), wfaa 
the pressure rose to 3,968 kilograms per square centimeter (56^970 pounds per sqaaie 
inch), giving a velocity of 630 meters (2,067 f. s.). With the second fire the powder 
charge was reduced to 20 kilograms (44 pounds), when the pressure fell to 3,616 kilo- 
grams per square centimeter (51,657 pounds per square inch) and the velocity to 6S2 
meters (2,040 f. s.). There is good reason for believing that these experiments have 
been carried further and that a velocity of nearly 2,500 feet per second has been reached, 
but so much secrecy surrounds the experiment made by Colonel Hope that more aocuxate 
data cannot be obtained. 

Ck>lonel De Bange is now building in France a new gun of his own patent. This gnu 
is intended for coast defense and will be of the following general dimensions, &c : 

Caliber, 34 centimeters (13.4 inches); weight, 37,000 kilograms (37 tons); weight of 
projectiles, 400 kilograms (880 pounds); weight of charge, 180 kilogcams (396 pounds); 
muzzle velocity, 600 meters (1,968 f. s.). 

It is claimed that this gun will have a range of 12 miles. 

Guns farni^ted for re-arming the navy, — ^In 1879 it was decided by the French Govern- 
ment to rearm the navy with modem high-powered guns. The following under this 
decision have already been put in service : 3 guns of 42 centimeters (16.5 ixiches} — (finir 
more also about ready); 21 guns of 34 centimeters (13.3 inches); 21 guns of 32 centim- 
eters (12.6 inches); 9 guns of 27 centimeters (10.6 inches). 

The following will be delivered during 1885: 4 guns of 42 centimeters (3-6.5 inches); 
3 guns of 37 centimeters (14.5 inches); 7 guns of 34 centimeters (13.3 inches) ; 14 guns 
of 27 centimeters (10.2 inches). 

In 1886 there wiU be delivered: 4 guns of 37 centimeters (14.5 inches); 3 guns of 34 
centimeters (13.3 inches); 10 guns of 27 ceintimeters (10.2 inches). 

OEKMAHT. 



In Germany the tendency is towards very long guns, slow-burning powder, and heavj 
projectiles. The following guns are now being experimented with or building: 



Diameter of bore. 


Length 

(calibers.) 


Remitflu. 


^^^- Intoche.. 


15 
15 
15 
21 
21 
24 
26 

I 28 
30.5 

1 30.5 

1 35.6 
140 

1 45 

1 


" 

6.9 

5.9 

5.9 

S.2 

8.2 

9.4 

10.2 

11 

12 

12 

18.9 

15.7 

17.7 


25 
80 
85 
80 
85 
85 
85 
35 
25 

S 
80 

35 

25 


37. 7 tons. 
49. 2 tons. 
58.5 tons. 
120 tons. 



Note.— Dedaci three calibers to obtain the length of bore. 

1 The 40-centimeter gun is intended for the coast defense of Italy. 

All of these guns are intended for the navy or coast defense. The heavy steel shells 
have been adopted for all armor-piercing projectiles. 

The Germans are working towards the use of but two brands of powder differing in 
density, the denser being for the larger calibers. In the last trials the powder adopted 
was the prismatic with large holes. This class was also tried in France and EngU^nd 
with satis&ctory results. The French factory of Sevran Livry has produced serend 
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samples of prismatic powder which compare very &vorably with the German pow- 
d«rK. 

The weight of the projectile used in experiments with these guns often exceeded in 
weight four times that of the solid spherical shot of the same caliber, and some were as 
mnch as 3.3 calibers ]0Dg. 

Had French instead of Grermanprojectilesbeen nsed the mazzle velocities would have 
been as follows: 

For gnns of 25 calibers in length, 580 meters, or 1,902 f. s. 

For gnns of 30 calibers in length, 615 meters, or 2,017 f. s. 

For gnns of 35 calibers in length, 640 meters, or 2,099 f. s. 

These velocities would have been obtained with pressures not above 2,400 kilograms 
per square centimeter (34,285 pounds per square inch), except in the gun of 45 centi- 
meters, where the pressures would have reached 2,600 kilograms per square centimeter, 
or 37,143 pounds per square inch. The use, however, of the heavy projectUee of the 
Germans decreases the muzzle velocity and increases the pressures, so that in the late 
trials the pressures rose as high as 2,700 kilograms per square centimeter (38,571 pounds 
per square inch), while the velocities did not exceed 565 meters per second, or 1,853 f. s. 

TORPEDO BOATS. 

ENGLAVD. 

The Eastern war-cloud has given great impulse to the development of the English 
torpedo fleet, the following additions to it having been made since March: 

Purchased from Chili 4 

Keceived from Thomycroft & Co _ 2 

Ordered from Thomycroft & Co _ -_-^ — 26 

Ordered from S. White - _ 20 

Ordered from Yarrow & Co - 4 

Total.. _- 55 

The two (Nob. 21 and 22) recently delivered by Thomycroft & Co. are laige sea- 
going boats. Their principal dimensions are: Length, 113 feet; beam, 12 feet 6 inches; 
draught, 2 feet forward and 6 feet aft. These boats are fitted with three launching 
tubes; two in the bow are fixed, while the third, near the stem, can be trained fW>m be- 
low the deck and fired from the pilot-house. During their three-hour speed trials in 
the Solent these boats maintained speeds of 19.73 and 19.97 knots, the engines develop- 
ing upward of 700 H. P. At moderate speed these boats can steam, without recoaling, 
1,100 miles. They carry one Nordenfeldt gun. 

The boats recently ordered from Thomycroft are to be of larger and improved 
iype. They are to be built of steel, with fourteen water-tight compartments, and will 
carry 20 tons of coal, which, at 10 knots speed, will enable them to steam 2,000 miles. 
Their principal dimensions are: Length, 125 feet; beam, 12 feet 8 inches; draught, 6 
feet 2 inches all; estimated speed, 19 to 20 knots. 

These boats will be fitted with five torpedo-tubes; one on the bow, one on each side 
of the pilot-house, and two astern; all except the bow tube mounted on towers capable 
of being trained through a considerable arc In addition to their torpedo armament 
they are to carry two Nordenfeldt guns. 

The cost of each of these boats is to be £11,000. Their speed is not so great as th^it 
of other boats, but the advantages of the all-around fire of their torpedoes quite com- 
pensate for the loss of speed. 

The new class known as torpedo hunters (or catchers) is well represented by the 
16555 N O 9 
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boat now ballding at Mr. White's yard at Ck>w6B. Thia boat is oonstmcted on Mr. 
White's tum-aboat principle, which gives great taming powers when going ahead or 
astern. A boat of 100 feet length bnilt o& this plan has a taming circle of 75 yards 
diameter when going ahead, and 115 yards when going astern, in comparison with the 
circle of 350 yards diameter for a boat of 84 feet length bailt on the ordinary plan. 

The torpedo banter bailding at Mr. White's is to be 150 feet in lengtii, 920 tons dis- 
placement, and is to haye a speed of 18 knots. It will be fitted with foar torpedo- tabes, 
one firing directly ahead, one on each bow, and one astern. 

FBAVCE. 

VOYAGB OF TORPKDO BOAT NO. 68 THBOUOH THE BIYEBfl AVD CANALS OF FBAKCE. 

An important featore in the general system of French home-defense is illnstoBted by 
the voyage of torpedo boat No. 68 from Havre to Toalon, throagh the canals and inland 
waters of France, in liay last. 

The stiutegic importance of this interior line of oommnnication from the i^ ^iwh 
Channel to the Mediterranean is mostobvions, and the snperiority of the French torpedo 
fleet over that of the English will be greatly increased by the fiudlity with which boats 
may be transferred from one sea to the other. 

Torpedo boat No. 68 was bailt by Normand & Co., of Havre; is 108 feet long, 10.8 feet 
beam, with 6.4 feet draught at 49 tons displacement, and has developed a speed of 21 
knots. As the canals do not admit of the passage of boats of this draaght, it was neces- 
sary to lift the boat by means of caissons and cork belts, specially fitted before the 
voyage, in order to redaoe the draught to 4.1 feet 

NIGHT ATTACK OF TOBPEDO BOATS. 

Daring the past spring an interesting experiment was made by the French sqaadion 
of evolations, consisting of foar armored vessels and three torpedo boats ander the oom- 
marnd of Vice- Admiral Duperr^t, to ascertain the practicability of a saocessful attack apon 
a fleet by torpedo boats. Signal was made daring the early evening to prepare to re- 
ceive sach an attack, and three torpedo boats left the sqaadran to retnm ander the cover 
of night. Warning was given that the attack was to be expected after midnight and 
before 3 o'clock a. m. The night was dark, bat the electric light searched the sea and 
additional lookoats kept vigilant watoh. It was decided that any vessel which allowed 
a torpedo boat to approach within 50 metom withont being recognized and exposed to 
the fire of rifles and machine-gans was to be considered destroyed. 

Saddenly, and within the specified time, three red lanterns were almost simaltane- 
oasly displayed within 40 meters of some of the vessels of the sqaadron, which indicated 
that three torpedo boats had saccessfuUy passed within the dangeroos zone and had 
penetrated it to a distance which secured the destruction of most of the sqaadron. 

These torpedo boats had accompanied the French squadron daring their entire cruise, 
and upon one occasion were able ta keep the sea when some of the armored vessels (coast 
defense ships) were obliged to seek a harbor, audit is said that their speed was fkom 14 
to 16 knots while that of the ships was reduced from 14 to 7 knots. 
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The Grerman Government in developing its coast defenses has placed great reliance 
upon torpedoes and torpedo boats, and has made a departure from the usual custom by 
placing all coast defenses (fortifications included) under the direction and control of the 
navy. The fleet of torpedo boats is to be increased to 150, and the plans and ar- 
rangements for closing the principal harbors are so camplete and precise that hot a few 
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bonrs' notice is necessary to place all the mines in position and prepare the torpedo 
flotilla for service. 

In the laet type of torpedo hoat received from Yarrow the German admiralty hag 
found a veiy desirable addition to its fleet. This boat is 120 feet long, 13.2 feet beam, 
5} feet draught, and 65 tons displacement. It carries 25 tons of coal, and has steamed 
at a speed of 19 knots for three hours. The boat is exceedingly steady in a seaway, and 
is so constructed and arranged that it may steam fifty miles should the engine-room 
compartment be filled with water. It is fitted with two torpedo-tubes. 

The latest German torpedo boats are 35.9 meters (109 feet 5 inches) long, 3.81 me- 
ters (11 feet 7 inches) wide, and displace 73 tons at a draught of water 1.88 meters (6 feet 
2 inehes). They launch 35.5-oentimeter (14-inch) torpedoes from two tubes, are masted, 
and can travel with sail-power only. They cany a large quantity of coal, 22 tons, 
which enables them to travel 3,000 miles at 11 knots. The coal is disposed so as to aflbrd 
great protection to the boilers and machinery. There are comfortable quarters for offi- 
o«rB and crew. These boats are fitted with a cooking-stove, a Normandy condenser, two 
HotehkisB guns, and an electric search-light. Their total cost, complete in every respeet, 
is only $50,000. The German Government is getting some of these boats from Thorn- 
croft, in England, and others at Stettin. The German-built boats have given better results 
than the English. 

In March, 1885, the German Government had two torpedo boats building by Thorn- 
croft and one by Yarrow, while the Weser Ck)mpsny was building six, the Vulcan 
Company ten, and the Schichau Company six; making a total of twenty-two building in 
Germany. 

ATJ8T&IA. 

Yarrow & Co. are building two torpedo boats for Austria which will have the highest 
speed yet attained. 

Their dimensions are: Length, 135 feet ; beam, 13.75 feet. They are to develop 1,100 
1,200 H. P., and are to have a speed of 24 knots when light, and 22 knots when loaded 
ready for service. 

TTTBKET. 

The Turkish Government has ordered six torpedo boats from the SoeietS des Forges el 
Chawtien de la MMiterrane^. 

Their dimensions are: Length, 101.7 feet; beam, 11.7 feet; draught, 5.7 feet; displace- 
ment, 42 tons. They are to be fitted with two torpedo tubes in the bow, and are to 
carry a spar torpedo as well. 

Upon its trial (in April) one of these boats while at her load displacement^, carrying 
twenty-four persons, made 20.3 knots over the measured mile. 

JAPAH. 

The Japanese Government has made a contract with Messrs. Yarrow & Co., of Poplar, 
for the construction of a sea-going torpedo boat of exceptionally laige dimensions and 
novel design. It will be armored with steel plates 1 inch thick throughout the central 
portion of the vessel, inclosing the maehinery compartment, so that the vital parts of the 
boat may be protected from machine-gun fire at a range suitable for discharging the 
Whitehead. 

The dimensions of this new boat are: Length, 166 feet; beam, 19^ feet; and it will 
have a speed of 19 knots. It will carry several machine-guns in addition to the four 
dischai^ng tubes. Exceptional maneuvering powers are expected from the system of 
propulsion by twin screws. 
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TORPEDOES. 

UNITED STATES. 

THE HOWELL TORPBDO. 

In the report of the Secretary of the Navy for 188 4, volume 1, pages 528-sS31 and 543-^547, 
may be found a description of this torpedo, with an account of its trials m Jane, 1384, 
before a board of naval officers. 

A further series of preliminary trials of a newly -constructed torpedo of this type was 
made at the Washington navy -yard, June 26-27, 1885. The torpedo used was 8 feet 10| 
inches long, 14 inches maximum diameter, and weighed 296 pounds with 50 pounds of 
lead to represent the chaxge. 

It attained a speed of 14} knots for a distance of 640 feet with but ninety turns of the 
wheel, and towing a small wooden buoy used to recover the torpedo. 

No automatic torpedo of this size has reached such a speed; and the charge, 70 
pounds, is greater than that carried by any but the largest Whiteheads. 

The torpedo broke water twice on one occasion and four times on another. Thismsy 
be accounted for to a large degree by the towing effect of the buoy. The steam pressure 
available for conveying motion to the wheel on this trial was bnt 40 pounds, while 
with steam at higher pressure 168 revolutions have been obtained. (The strength of the 
wheel will permit of more than 250 revolutions.) 

The trial made July 1 with the same torpedo gave very satisfactory results. The 
accelerator operated for 1 minute 20 seconds, giving about 115 turns. The speed was 
not noted, bnt the torpedo did not come to the snr&ce during its ran, in spite of the 
towing bnoy, and its range on this occasion was about 450 yards. ^ 

It may be fairly expected that a considerable addition of speed and weight of charge 
will be obtained from the future torpedoes of this type, which is now regarded with 
much interest and favor as a weapon powerful for offense and defense. 

The cost of the Howell torpedo is at present about $300. When made in large num- 
bers a considerable reduction of price may naturally be expected. 

TORPEDO IMPROVEMENTS, ETC., ABROAD. 

Many patents have been taken out and many experiments made abroad daring the 
past year with torpedoes of all kinds and classes, but the Whitehead is' still the most 
reliable and generally used. Improvements have of late been made in its construction 
that have increased its destructive power and accuracy much beyond the models of 
former years. Phosphor-bronze is superseding steel in the construction of new White- 
head torpedoes, as it admits of their being accurately adjusted by trial runs, and stored 
away without being taken apart to clean, as was required with the old steel ones. Those 
built in Germany are all of this metal, and are of fine workmanship and extremely ac- 
curate. Out of sixty runs made at Kiel a short time since, the mean error in direction 
at 400 meters was only 2.4 meters, and the depth was within a small decimal of what 
the torpedo was intended to maintain. The latest improvement in this weapon has 
been the increase of the chai^ge to 70 pounds of gun-cotton and the increase of the speed 
to 25 knots. This last torpedo is 14 feet long and maintains its spe^ of 25 knots for 
433 yards. One of the uses the German Government proposes to make of this torpedo is 
to sink several in a caisson in the middle of the channel and pointing in a known direc- 
tion, BO arranged that they may be fired from shore by electricity. By this means the 
range is much increased. 

The various adjustments have of late been so simplified that the distance at which 
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Buooeas is almost oertam has risen from 200 meters to 500 meters, while inside of 300 
meters fidlore is al^nost impossible, and the greatest deviation at 500 meters is not over 
6 or 8 meters. At the same time its motive power has been so increased that it is now 
sofficient for a distance of fonr knots, which is almost double its former run. 

The failure of the machinery that once was so common is now the exception. 

Lastly, with these many improvements the price has fallen from £375 to £300. 

BRENNAN TOBPEDO. 

The London Times states: 

**For a year or so past experiments have been carried out to test the powers claimed 
for a new torpedo invented by a young Australian, Mr. Brennan, and offered by him to 
the British Government. The Admiralty allowed the inventor to use a casemate on the 
upper tier of €rarrison Point Fort, Sheemess, and a torpedo factory was erected outside 
the fort with a tramway running down to the sea-beach. The trials have taken place, 
and the mechanism has been so far perfected as to admit of an official inspection. This 
has proved so satisfactory that the Admiralty have already agreed to adopt the torpedo 
as a part of the national armament. The new torpedo is impelled by a steam-engine 
within the fort, which acts upon it by winding in very rapidly two wires coiled around 
reels within the torpedo. As the wires are independent of each other and actuate dif- 
ferent propellers the torpedo can be steered from the engine with great accuracy. 
It is even practicable to stop the torpedo in full flight and send it on again, but this 
tries severely the endurance of the wires, which are very small. 

'* Jets of light are produced by some chemical agency, and are simply to indicate the 
position of the torpedo at night; being screened in front, they are visible only to ob- 
servers in the rear.** 

While the Times is authority for the statement that this torpedo has been accepted 
by the English Government, many professional authorities do not place high value upon 
the invention. • * 

TOBPEDO EXPEBIMENT IN 8PEZIA, 1885. 

A caisson with a triple hull of steel, representing a section of one of the newly- 
designed ships (probably the Umberto and Sicilia), was moored in the Bay of Spezia. 
This caisson was covered with an armored deck and ballasted to float at the proper depth 
to represent properly the vital parts of the ship. 

A Whitehead torpedo was fired at this target. The explosion of 27 kilograms (60 
pounds) of gun-cotton broke through the first and second bottoms, but the interior hull 
remained intact, and the stability was not materially impaired. 

A second torpedo was fired at the caisson, but on this occasion the explosion took 
place against a compartment filled with coal. This time the outer bottom only was 
broken, and it is said that the second and third system plates showed no signs of rupture. 

From these experiments the Italian commissipn oondndes that triple thicknesses of 
plates, properly fastened and supported, will protect the interior of a vessel from the 
explosion of the Whitehead torpedo. In consequence, orders have been given to begin, 
the construction of the newly-projected ships. 

16566 N O ^10 



134 



THE NORDBNFELT SUBMARINE BOAT. 

The boat is of the so-called *' cigar shape.*' Its length is 64 feet, with a diameter 
of 9 feet at the center; but a small conning- tower on top and the sponsons on the aides 
increase the extreme dimensions to length 64 feet, beam 12 feet, and depth 11 feet. 

It is built of the best Swedish mild charcoal steel. The plates in the center are five- 
eighths of an inch thick, but decrease in thickness to three-eighths of an inch at the ex- 
tremities. The hull will withstand a pressure of 100 feet of water. The conning-tower, 
12 inches high, is fitted with a cover which can be readily swung upon a pivot to give 
easy ingress or egress to the three men who form the crew. This cover has a glass cupola, 
protected by a shield, so the officer in charge standing in the tower may have an all- 
around lookout. 

Sponsons on either side of the boat form wells for the protection of two propellers so 
placed as to exert their effort in a vertical direction. The boat, which is always kept 
horizontal and always buoyant, Ls submei^ed by means of these propellers to any 
desired depth, or is permitted to rise, to the surface. This is one of the distinguishing 
features of this invention. Since the boat is always buoyant and submerged by the 
mechanical power of the propellers working in a vertical direction, it will not sink 
should any part of the mechanism become out of order, but will of its inherent buoy- 
ancy rise to the surface. 

The four-blade propeller, at the stern, is 5 feet in diameter, with a pitch of 7 feet 
6 inches. The rudder for lateral steering is placed abaft this propeller. 

The horizontal pasition before referred to constitutes another distinguishing feature , 
and is maintained by a system of weights acting on a pair of balanoed horizontal rud- 
ders which constitute the " longitudinal stability apparatus.'' These rudders, placed 
in the bow of the boat on either side, are secured to one axle. They are always kept 
in the horizontal position by a weight attached to an arm acting in a plane at right 
angles to the rudder axle. This weight will always maintain its arm vertical, and since 
this is in a plane at right angles to the rudders they will always be held horizontal. 
The same effect may be produced by the weight acting upon the valves of a hydraulic 
engine controlling the rudders. 

When the length of the boat is considered, the necessity of the ''longitudinal stability 
apparatus '' to prevent the ends of the boat striking the bottom is obvious, and as the 
apparatus is said to be perfectly effective, the boat can operate in shallow water. 

The machinery is actuated by steam which is derived while the boat is on the sur- 
face of the water, from an ordinary marine boiler in which any fuel may be used; but as 
the draught is forced, anthracite coal is. preferred as miking -least smoke and sufficient 
steam. 

When the boat is submerged steam is supplied by msans of the heat stored in water 
while the boat was on the surface. This hot water is carried in two tanks, as well as in 
the boiler, and is 8 tons in weight. The propulsive force is obtained by a comp3and 
surface-condensing 2-cylinder engine. The cylinders are of 12 and 23 inches diameter 
with a stroke of 10 inch&s. There are in addition two smUl engines of 4 inches diam- 
eter by 6 inches stroke, which are used to drive the blower when on the surface and the 
vertical side propellers when under water. 

The boat is fitted with an apparatus for cooling the air, indicating the life-sustaining 
properties of the air, indicating the depth at which the boat is working, and an aato- 
matic arrangement to stop the vertical propellers when the boat has arrived at a given 
depth and to start them again as it begins to rise. These, together with a compjiss, 
thermometer, and barometer, give all necessary information to the commander. 
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Powerful pamps are fitted in case leaking should occur, besides which the boat may 
be much lightened by blowing out the 8 tons of hot water carried. 

No compressed air nor chemical method of purifying the air is needed, as the boat 
has sufficient air space to render such arrangement unnecessary. 

The crew can quickly get out of the boat by swinging off the conning-tower lid, which 
•can be done at any depth at which men can withstand the pressure of the water. 

The following are some of the actual experiences obtained from the first boat: 

Four men have been shut up in the boat for six hours without any connection with 
the outside atmosphere and suffered no inconvenience. 

The longest period that the boat has remained under water with cupola submerged, 
"with crew on board, without coming to the surface, is one hour. 

The greatest depth at which the boat has been operated is 16 feet below the surface. 

It has always been practicable to keep the boat within 1 foot of the desired depth. 

The greatest distance the boat has traveled when completely closed and driven only 
by the heat stored in the hot water is 16 miles. The speed maintained on this occasion 
was 3 miles per hour, the initial pressure in the hot-water tanks being 150 pounds to the 
square inch, so that it is claimed that the boat can be relied upon to make 12 miles 
under water. The greatest si^eed recorded is somewhat over 8 knots on the surface. 

The greatest distiiuce made as an ordinary surface^ steamer, without recoaling, is 150 
miles. The boat has made the paasage from Stockholm to Gottenburg, by the inner 
route, stopping at different ports for coal. On this passage it experienced rough 
weather and proved itself seaworthy. (The telescopic smoke-pipe was then raised as in 
an ordinary boat.) 

The present boat is constructed with a view of being armed with one Nordenfelt con- 
trollable towing torpedo, and one Whitehead torpedo to be fired from a tube in the bow. 
With an increovse of size the boat could travel greater distances, have greater speed, and 
could carry three Whitehead torpedoes. 

The peculiar advantages of this invention are those common to all submarine boats — 
secrecy of movement, whether for attack or defense, or for avoiding au enemy's lines or 
lookouts. 
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PLAN OF POST No. 4, PACIFIC MAIL CO.'S" PROPERTY. 
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